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As you can see above, it's no problem at all to have plenty 
of clean pipettes always available — when you entrust the 
job to the Technicon Automatic Pipette Washer. Twice every 
minute. the washer swirls seven surging gallons of water 
through the pipettes inside, flushing away clinging residues. 
In three minutes (six syphon-cycles) it delivers a full basket- 
load of immaculate pipettes (holds up to 200 pipettes | ml 
and up to 18” long). The special alloy stainless steel basket 


is proof against corrosive reagents, even potassium dichro- Jor Rack Washer 


mate and sulfuric acid. It carries pipettes as a unit-load 


through cleansing, washing, drying. Requiring no handling = 
of separate pipettes, it practically eliminates breakage and Won 
chipping. Bulletin #46150 gives particulars — let us send it 


automatic pipette washer 


to you. 
THE TECHNICON COMPANY, 215 East 149 Street, New York 51, N. Y¥. se 


4 
| 
\ 
fi 
: 
i transfer 
full, flush Take pipettes. 
. 
ik 
“wat 
4 
as 
& 


Standardized | 
| 
Buffer Salts and Solutions - | MICROBIOLOGICAL al 
=x 
These LaMotte products are the ultimate in purity and ASSAY Mt 
uniformity. Packaged in special containers, they are a 
guaranteed to give consistently accurate results. . Difco Media are available for the micro- 
biological assay of antibiotics, vitamins and i 
LaMotte Standardized Buffer Salts amino acids. Media for antibiotic assay are ¥ 
are especially purified and standard- 
Lubs Buffer Solutions and Buffer Food and Drug Administration. ‘ 
Mixtures. Supplies in 50, 100, 250 
and 500 gram containers. ; 
Media for the microbiological assay of vitamins : 
and amino acids are free from the essential growth U 
requirement factor for which the medium is recom- s 
mended. The addition of this factor in specified : A 
increasing concentrations elicits a growth response : + 

2 of the test organism which may be measured acidi- 

LaMotte metrically or turbidimetrically. Appropriate media 
are M/5 except Sodium Citrate inocula for each test are available. Fs 
which is M/10. Specially packaged 
to prevent mold growth and con- a. S| Complete details of media for Microbiological a 
250, 500 and 1000ce. Assay available upon request. 
Write for further information and prices. DIFCO LABORATORIES ‘ 
LaMOTTE CHEMICAL PRODUCTS CO. DETROIT 1, MICHIGAN : 
Dept. “H” Towson, Baltimore 4, Md. ‘ i 
i 
AMINO ACIDS F 


A complete selection of more than 100 amino 


acids. 
“VITAMIN FREE” CASEIN 
HY DROLYSATE 
Pre-tested for microbiological vitamin assays. 
“VITAMIN FREE” CASEIN NUCLEOPROTEINS — PURINES 
(Hot Alcohol Extracted) PYRIMIDINES 


A complete selection of all derivatives. 
A valuable source of protein nitro- 


gen of exceptional purity for in- 


corporation into diets to produce W ~ IT t F 0 K 


3 vitamin deficiencies. NEW CATALOG 
MISCELLANEOUS OVER 1200 
BIOCHEMICALS ITEMS 


OR PORATION 
21010 MILES AVENUE + CLEVELAND 28, OHIO © 
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SLEEPING ACCOMMODATIONS AT 121st AAAS MEETING 
Berkeley, California, December 26-31, 1954 


The hotel, motel, and dormitory sleeping accommodations—their rates and the application coupon below— 
are for your convenience in making room reservations in Berkeley. Please send your application directly to the 
AAAS Housing Bureau and thereby avoid delay and confusion. The experienced Bureau will make assignments 
promptly; a confirmation will be sent you in two weeks or less. Single rooms may become scarce; double rooms 
for single occupancy cost more; if possible, share a twin-bedded room with a colleague—and also save. Mail your 
application now to secure your first choice of desired accommodations. All requests for reservations must give a 
definite date and estimated hour of arrival and also probable date of departure. 


HOTELS SINGLE DOUBLE TWIN SUITE 
Claremont 5.00—11.00 8.00—13.00 8.00—13.00 14.00—20.00 
Durant 4.00— 7.00 6.00— 9.00 6.50—10.00 10.00—16.00 
Shattuck 5.00—10.00 7.00—10.00 7.50-10.00 10.00—18.00 
Other hotels 3.00— 5.00 3.50— 5.00 4.00— 6.50 7.00—10.00 

(Note: Most hotels have singles without private bath at $2.00-$3.50 per night) 

MOTELS FAMILY ROOMS 
Berkeley Plaza 5.00 6.00 7.00 8.50—12.00 
California 4.00— 4.50 4.50— 5.00 5.50 6.00— 7.00 
Golden Bear 4.50— 5.00 5.00— 7.00 6.00— 8.00 7.50—10.00 
Other motels 4.00— 5.00 4.00— 6.00 5.50— 8.50 6.00—12.00 


Dormitory Accommodations: NOTE: The 766 units in the University of California dormitories are primarily for students, 
younger faculty members, and those not on expense accounts. Occupancy, two persons per room; rate, $2.00 the first night, 
$1.00 per night thereafter, per person. 

International House: Singles only, without private bath, $2.50 per night. 


For a discussion of the headquarters of the participating societies and sections, please see Association Affairs, Science, July 23, or 


The Scientific Monthly, August. 


.------ ———— THIS IS YOUR HOUSING RESERVATION COUPON -————-—-—-—--—- 
AAAS Housing Bureau 


Berkeley 4, California 
Please reserve the following accommodations for the 121st Meeting of the AAAS in Berkeley, Dec. 26—31, 1954: 


(State name of hotel, motel, or other) OTEL 
HOTEL AND M 
Seales « Single Room Desired Rate ....... Maximum Rate ....... pid DEPOSIT 
dennis « Double-bedded Room Desired Rate ....... Maximum Rate ....... | $5.00 per reservation or 
danaite « Twin-bedded Room Desired Rate ....... Maximum Rate ....... $10.00 _per room (re- 
funded if cancelled before 
Suite Desired Rate ....... Maximum Rate ....--. | 17) 
angen Dormitory Unit(s)—-two persons ed room at $2.00 each first night, $1.00 per | Make checks payable to 
night thereafter. “AAAS Housing Bureau.” 


The name and address of each person, including yourself, must be listed. Attach list if this space is insufficient. 


(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (please print or type) 
(Street) (City and Zone) (State) 


I (will) (will not) have an automobile at the Meeting. 


Mail this now to the Housing Bureau (address above). Enclose hotel or motel room deposit. Make checks payable to 
AAAS HOUSING BUREAU. Rooms will be assigned and confirmed in order of receipt of reservation. 
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NEWEST! 
SAFEST! 
MOST FOOLPROOF 


GUARANTEED MICROSCOPE 


MODEL GB, STUDENT MICROSCOPE 
Designed to be as foolproof as possible even in the 
beginners hands. Base extends beyond objectives 
amd protecting parfocalism—also other safety 
eatures. 


Full range fine adjustment 
All metal construction 
Old microscopes accepted in trade 
MODEL GB, EQUIPPED AS FOLLOWS: 
10x Huyghenian Ocular 
Achromatic Objectives: 
16 mm (10x) and 4 mm (44x) 
Double dustproof Nosepiece 
Disc Diaphragm 
Plano-concave Mirror 
$118.00 cach. Less 10% on 5 or more 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


Want to make light work of 
your heavy sterilizing loads? 


Big sterilizing requirements are made easy 
when you have a Castle /arge-capacity rectan- 
gular Autoclave. 

Sizes range from 24” x 24” x 36” to 36” x 
42” x 84” inside dimensions. These big ca- 
pacities take 2 to 9 times as much as the 
average sterilizer! Your work goes faster, 
easier. 

And they’re built to last. Steel-backed 
nickel-clad interiors protect against corro- 
sion. Welded and fabricated to meet all 
A.S.M.E. requirements. 

Standard equipment includes all parts and 
piping for manual operation, with Auto- 
matic Steam Pressure Regulator (range 7 to 
17 p.s.i.). 

For full details and other sizes, (or for Cylin- 
drical Autoclaves) phone your Castle dealer, or 
write for Bulletin Q-8. 


BACTERIOLOGICAL 
APPARATUS 


WILMOT CASTLE CO. 
1212 UNIVERSITY AVE., ROCHESTER, N. Y. 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, 


Entered at the Lancaster Office as second 


Pa, 
class matter under the act of March 3, 1879. Annual subscriptions: $7.50; foreign postage, outside the Pan-American Union, $1; Canadian postage, 50¢. 
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GET YOUR ADVANCE COPY 
of the General Program-Directory 
of the Berkeley Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 121st Meeting of the AAAS on the campus of the University 
of California, Berkeley, Dec. 26-31, 1954, will be available to anyone, at cost, within the first week in 
December—whether he can attend the Meeting or not. You will want the General Program-Directory 
for your reference shelf. 


Program content Directory content 


1. The three-part General Symposium: “Science and 1. AAAS officers, staff, committees for 1954. 
Society.” 


Programs of the 18 AAAS sections (symposia and 
contributed papers). 


Complete roll of AAAS presidents and their fields. 


The 260 affiliated organizations. 
3. Programs of the more than 70 participating societies. 


‘ : Historical sketch and organization of the Associa- 
The Special Sessions: AAAS, Academy Conference, tion: the Constitution and Bylaws. 
Third Berkeley Symposium on Mathematical Statis- 


tics and Probability, Conference on Scientific Edi- 5. Publications of the Association. 
torial Problems, National Geographic Society, Pa- 
cific Science Board, Phi Beta Kappa, Phi Kappa Phi, 6. AAAS Awards and Grants—including all past 
RESA, Sigma Xi. winners. 
5. Details of the Gymnasium for Men—center of the 7. Membership figures by sections. 
Meeting—and campus. 
6. Titles of the latest foreign and domestic scientific 8. Section committees (Council members) in detail. 
films to be shown in the AAAS Science Theatre. . aot 
7. Exhibitors in the 1954 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS—through 1958. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 
2)You receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you 
particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——— THIS IS YGun COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. (1) Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention 
Badge, and all privileges of the Meeting. 


lb. (1 Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting 


sini —_ the Badge—-which is necessary for all privileges of the Meeting—-will be secured for $1.00 more.) 
ec one 


(Please print or typewrite) (Last) (First) (Initial) 

3. ACADEMIC, PROFESSIONAL, OR 

(For receipt of Program-Directory) 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


i] 
it 
| } 
il wiwit 
JN AN 
450 300 ss 600 650 700 730 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-50% 


Size: 2”x 2”. Other sizes on order. 
For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering measurements, 
microcolorimetry, refractometry, polarimetry, and in all 


other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT Densitometer 


for 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 
PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


| |Multiptier Photometers 
* Fluorimeters | Nephelometers|Intert Filters 


A RARE buy in 


Cover Glasses 


Rare indeed is the occasion when you pay less 
for the very finest. 

But that is exactly the situation when you 
choose Corning cover glasses. They're made of 
crystal-clear optical quality glass. They resist 
moisture and alkalies and won't cloud. 

Machine drawn to superior flatness. Accu- 
rately cut in round, square or rectangular shapes. 
Carefully packaged for maximum cleanliness. 

And you actually pay less for Corning cover 
glasses than for many other well-known brands 
that offer less. Because they last longer under 
hard use, they're an even better buy. 

Your budget will enjoy the sparing action of 
Corning cover glasses as much as you'll enjoy 
using them. See your laboratory supply dealer. 


FREDERICK G. KEYES, Inc. 
243 BROADWAY AT WINDSOR STREET + CAMBRIDGE, MASS. 
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ADENOSINE and its phosphate esters have 
marked vasodilating properties. Literature cita- 
tions available on, for example: 


ADENOSINE-5-PHosPHoRIC Acip* in cases of 
arteriosclerosis obliterans, vascular disease, vari- 
cose and phlebitic veins, intermittent claudica- 
tion, vasodilation and atherosclerosis. 


ADENOSINE TRIPHOSPHATE** in cases of cardio- 
vascular disease and for studies of vasodilation, 
muscle action and fatty acid metabolism. 


ADENOSINE-3-PHosPHoRIC Acip for vasodilation 
and peripheral ailments. 


*Available as Lycedan® **Available as Triphosaden® 


These Schwarz biochemicals are of highest purity, 
and their quantity production provides ample sup- 
plies at low cost. Write for informative technical 
bulletins, complete specifications and references to 
literature. 


SCHWARZ LABORATORIES, INC. 


Manufacturers of Fine Chemicals 


230 Washington Street, Mount Vernon, N. Y. si 318 
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Adenosine Triphosphate (ATP) ; Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst. ; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Bn Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
; tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
‘ lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
S hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
“ Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine ; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
S gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
rd dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


| 23 West 60th St. New York 23, 
Telephone Plaza 7-6317 


This ‘‘LUBRI-TACT” 


feature makes the 


JAGABI* . 
Better Rheostat 


The “‘Lubri-tact”’ 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding . . . 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 
bulletin. 


LUBRICATED 
SLIDING 
CONTACT 


Write for 
your copy of 
BULLETIN 


We stock Jagabi Rheostats in 8, 10, 16 and 20 

inch lengths and in 76 ratings from 30,000 41-S 

obms, .1 augers down to .34 obm, 25 am- 
also make 5; 


peres. We special types. 


JAMES G. BIDDLE CO. 
Electrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


Get This Informative Free Booklet 
on New Uses for Straits Tin 


New, 20-page booklet tells important story of Straits Tin 
and its. many new uses today. Fully illustrated. Includes 
sections on new tin alloys, new tin solders, new tin 
chemicals. Covers tin resources and supply, Malayan 
mining. Booklet is factual, informative — could well 
prove profitable to you. Mail coupon now. 


THE MALAYAN TIN BUREAU 
Dept. H-1, 1028 Connecticut Ave., Washington 6, D.C. 


Please send me a copy of your frée 
booklet on new uses for Straits Tin. 


Firm 
Street_ 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


ScIENCE, 120 


| 
| 
| 
grants 
é 
| 
| 
. 
6A 
| 


Chemicals in Food 


HE subject of chemicals in foods has become one 

of considerable interest during the last 4 or 5 
years because a large number of important scientific 
developments have resulted in the application of 
chemical substances to our natural foods. In evalu- 
ating the use of chemicals in foods, it is necessary to 
maintain a proper perspective. Chemicals are added 
to foods for many reasons. During growth, insecti- 


- cides and fungicides are used to reduce pest damage 


and to increase production. The residue of some in- 
secticides remains on the food amd must be removed 
to within tolerance limits. Finding an insecticide that 
leaves no residue harmful to human beings, yet still 
kills insects, is only one of the problems involved. 

During processing and packaging, chemicals may 
be added to our foods to inerease nutritive values, 
to preserve color and flavor, to prevent oxidative 
changes during the period between packaging and con- 
sumption, to improve processing and packaging tech- 
niques, and to promote edibility, ease of use, and, in 
general, consumer acceptance. 

For all these reasons, we are at present dependent 
upon the products of chemical technology in food 
production, and modern production cannot be main- 
tained without the cooperation of the chemical in- 
dustry, the food industry, and the government. New 
developments come forward rapidly—so rapidly that 
their evaluation strains the facilities for checking 
these products as they appear. The food industry 
has initiated a large number of studies to cover the 
pharmacologic and toxicologic problems involved— 
purity and adequacy of foods, the nutritive value of 
chemicals used in food processing, the depletion of 
spray deposits on crops before harvesting, and many 
others. One major difficulty in conducting these stud- 
ies is that we are limited to animal experiments in 
finding proof of the lack of hazard in the use of a 
particular chemical. Even after the pharmacologist 


AAAS EDITORIAL BOARD 


Duane Roller 
Editor 
Charlotte V. Meeting 
Assistant Editor 
Mark H. Adams Bentley Glass 
William R. Amberson Karl Lark-Horovitz 


Wallace R. Brode Edwin M. Lerner 
William L. Straus, jr. 


Advertising Representative: F. A, Moulton 


has completed his tests on animals, he is not always 
certain that the chemical substance will be entirely 
safe for man. Many scientists have advocated human 
experimentation, although of course under carefully 
controlled conditions. 

Another aspect of the subject of chemicals in food 
is the legal one as set up by the Federal Food, Drug, 
and Cosmetic Act, administered by the Food and Drug 
Administration. Under the present act, poisonous and 
deleterious substances must not be used in foods 
shipped in interstate commerce. Changes have been 
proposed in this act and it is hoped that a definition 
of what is poisonous and deleterious will be forth- 
coming. 

The entire matter of handling pharmaceutie studies, 
technologie problems, and public health problems is 
extremely complex, as is shown by the papers pre- 
sented at the symposium on chemicals in foods at the 
Boston meeting of the AAAS. The food technologist, 
the medical man, the nutritionist, legal and scientific 
control agencies, the pharmacologist, the biochemist, 
the dietitian, the biologist and the consumer all are 
involved. These papers consider nutrition, purity, 
food law, spray deposits, medical testing, food in- 
dustries, the food supply, and the consumer. One of 
them, “Purity and adequacy of foods” by R. R. Wil- 
liams, appears in the present issue of Science. Others 
in the series will be published in The Scientific 
Monthly. 

These papers should serve as a guide and source of 
information to all those interested in our foods, both 
consumers and producers. Progress in the food in- 
dustry is dependent upon the wise use of the dis- 
coveries of the agriculturist, the food technologist, the 
chemist, the biologist, and the engineer. We cannot 
turn backward. We must go forward with the help of 
increasing knowledge, guided by the best minds and 
the best information that science has made available. 


C. N. Frey 


Scarsdale, New York 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 
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Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure to 
give both old and new addresses, including postal zone numbers, if any. 

Annual subscriptions: $7.50; foreign postage, outside the Pan-American Union 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members 
the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. 
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New Model 38-A 
Electrophoresis Apparatus 


Pattern Prints in 60 Seconds 


FEATURE S: @ Land Camera—pictures of patterns ready in 1 minute—slides, 

duplicates, etc., easily made from the original. 

@ Top-side viewer—for convenient observation of pattern forma- 
tion and ordinary film photography. 

@ Cylindrical lens viewing system—entire pattern is visible to the 
operator in the ground glass screen. 

@ Sealed schlieren cell—eliminates fogging and need for dry air 
pump. 

@ New source light assembly—15x the intensity of the old. 

@ Improved entrance and exit slits—provide optimum illumina- 
tion and resolution. 

@ Simplified power supply—now built into the instrument as 
standard equipment. 


In addition, the new instrument retains the important ad- 
vantages of the well-known Perkin-Elmer Model 38 Electro- 
phoresis Apparatus, now used in hospitals and laboratories . 
throughout the world. 

Overall size is 65” x 16” x 20”, weight is 100 pounds; the in- 
strument mounts on an ordinary laboratory bench. 

Two sizes of cell are available: 2cc and 6cc. 

Priced lower than any comparable instrument—$2330. 


For complete details write: 
The Perkin-Elmer Corporation, Norwalk, Connecticut 


For Electro-Optical Design and Equipment 


PERKIN @y ELMER 
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U. S. Geological Survey Radiocarbon Dates 


Hans E. Suess 
U.S. Geological Survey, Washington, D.C. 


PRECEDING paper (1) described the tech- 
nique and equipment used at the U.S. Geo- 
logical Survey for radiocarbon measurements 
by acetylene counting in the proportional re- 

gion and the results of test measurements on acetylene 
prepared from modern and “infinitely” old material. 
The following table lists the radiocarbon dates ob- 
tained by this method for samples of unknown age. 
It covers the period from the time when these meas- 
urements were begun in October 1953 to 30 April 
1954. 

The dates given are based on 5568+30 yr as the 
half-life of radiocarbon (2). To exelude any possi- 
bility of effects from artificial-coal combustion on the 
specific activity of atmospheric CO,, wood grown in 
the 19th century was used for determining the count- 
ing rate for modern material from which the ages 
of organic samples were calculated. All dates on sea 
shells were obtained from comparison with modern 
shells from the same locality. Four samples of modern 
shells, W-14, W-39, W-25, and W-73, were investi- 
gated for this purpose and gave the same carbon ac- 
tivity as modern wood within an error of +1 percent, 
contrary to what was expected from C** measure- 
ments (3). 

The error listed is composed of (i) the standard 
counting error due to statistical fluctuations in the 
radioactive decay, (ii) the uncertainty in the back- 
ground and modern standard measurements, and (iii) 
isotope separation effects during the preparation of 
the acetylene samples. The listed errors are equal to or 
somewhat greater than the standard error o conven- 
tionally assigned to radiocarbon measurements (2). 
The errors do not take into account possible field con- 
tamination of the samples with carbonaceous materials 
of a different age. From experience, however, it is 
known that such contamination is in general negli- 
gible, except perhaps for very old samples of an age 
of more than 32,000 yr, where the observed activity 
could have originated from the addition of a fraction 
of a percent of modern carbon. 

The samples are numbered in sequence of their 
preparation and measurement. Numbers missing in the 
list were assigned to measurements on “dead” or on 
contemporaneous materials or to test runs on mate- 
rial of precisely known age. The prefix W, for Wash- 
ington, distinguishes our numbers from those of other 
laboratories. 

The ages of most of the samples were determined 
for the purpose of dating pre-Mankato substages of 
the last glaciation. Most of the samples dated in this 
connection were selected and made available to us by 
Richard F. Flint, Yale University (4). The dates on 
these samples show that a major glacial advance took 
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place on the North American continent some 20,000 
yr ago. The advance reached its maximum extent be- 
tween 18,000 and 19,000 yr ago, penetrating, at least 
in Illinois, farther south than any other previous sub- 
stage of Wisconsin glaciation. Comments on the other 
groups of measurements are given in the table. 

Wood, peat, and other organic samples were washed 
with hydrochloric acid in order to remove carbonates 
before burning. The counting time ranged from 30 to 
60 hr for each sample with 48 hr of counting for the 
average run. 

The list contains sample descriptions as obtained 
from the submitter. Our own comments, if any, are 
given in short preambles to groups of determinations. 

Corrinne Alexander carried out the conversion of 
the samples to carbonate. Since 1 December 1953, 
Meyer Rubin assisted me in the technologie procedure 
of the acetylene preparation and, as a geologist, gave 
valuable advice on the selection of samples and inter- 
pretation of results. 


RADIOCARBON DATES 


No. Sample Age (yr) 


I. Samples with oceanic implica- 
tions 


A. Baja California sea shells 
Assembled by C. L. Hubbs, 
University of California, for 
the purpose of finding evidence 
of changes of water tempera- 
ture with time along the Cal- 
ifornia coast. The 0“ tempera- 
ture of these shells was de- 
termined by H. C. Urey et al. 
at the University of Chicago 
(unpublished). These 0"* deter- 
minations further show that 
no CO, exchange has taken place 
between the atmosphere and 
the shells. The series was mea- 
sured to provide an example 
of consistent shell dates. The 
shell-chareoal pair, W-26 and 
W-27, shows excellent agree- 
ment. The shell ages are com- 
puted using W-25 (1) as the 
modern standard. 


W-z9 Tivela stultorum Mawe: Near 330 + 160 

top of grade toward San Quin- 
tin on north side of Socorro 
Caiion along “highway.” Collec- 
tors, A. A. Allanson and James 
Valentine, University of Cali- 
fornia. The smaller size of 
shells suggests a warmer sea 
temperature than at present. 
0” temperature, 17.8°C. 
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W-32 


W-26 


W-30 


468 


Sample 


Tivela stultorum Mawe: On 
sand dunes at San Antonio del 
Mar (Johnson Ranch), close to 
ocean beach. The smaller size 
of shells suggests a warmer sea 
temperature than at present. 
Collectors, A. A. Allanson and 
James Valentine. 0 tempera- 
ture, 18.2°C. 


Cryptochiton stellifer Midden- 
dorff: Midden near coast on 
alluvial flat, eroded from 
about 2 ft below surface; 0.1 
to 0.2 mi south and southeast 
of large ancient sand dune just 
south of mouth of Rosario 
Caiion. The abundance of Cryp- 
tochiton suggests temperatures 
lower than present. Collectors, 
Carl L. and Laura C. Hubbs, 
University of California. 0" 
temperature, 16.7°C. 


Mytilus californianus Conrad: 
Rim of cliff on most prominent 
point between Punta San _Isi- 
dro and the first main point 
south of Punta Cabras. Taken 
from midden at a depth of be- 
tween 3 and 4 ft in relatively 
uniform midden 4 to 5 ft deep. 
Collectors, Carl L. and Laura 
C. Hubbs and A. A. Allanson, 
University of California. 0” 
temperature, 17.1°C. 


Charcoal: Taken from the same 
place as W-26 for the purpose 
of checking its C“ age against 
that of the shells. Fragments 
in good condition obtained by 
flotation. Collectors same as 
for W-26. 


Mytilus californianus Conrad: 
On west side of Punta Baja, in 
midden opposite north end of 
wide reef; in cliff face about 5 
ft below crest; from a definite 
hearth about 2.5 ft in diameter 
in old sand-dune material, ly- 
ing above 1 ft of sand without 
shells and below 2 ft of sand 
without shells. Expected to be 
relatively old. Collectors, Carl 
L. Hubbs and Laura C. Hubbs. 
temperature, 17.1°C, 


B. Sea-level 
strand lines 
A plan to investigate late 
Pleistocene sea-level changes 
was begun by the determina- 
tion of the following six sam- 
ples from America, northwest- 
ern Greenland, and Australia. 
Samples W-74 and W-75 are of 
methodologic interest, because 
determinations on them show 
that in more than 32,000 yr no 


changes and 


Age (yr) 


No. 


Sample 


300 + 160 


650 + 200 


2540 + 200 


2500 + 200 


4030 + 200 


W-40 


W-48 


7-72 
7-75 


W-95 


Il. 


exchange with younger carbon- 
ate has occurred to an extent 
that could influence the aceu 
racy of radiocarbon dates. 


Shells, Sagadahoc Bay, Maine: 
Mya shells from a more or less 
continuous, extensive layer ap- 
proximately 3 ft below the 
present flat on the coast of 
Maine. According to W. H. 
Bradley, U.S. Geological Sur- 
vey, who collected and sub- 
mitted this sample, this layer 
was caused by a catastrophic 
event such as the combination 
of an earthquake and big 
storm at high tide. 


Whale baleen: From the Thule 
area, northwestern Greenland. 
The whale was buried under 
8.5 ft of permafrost in beach 
deposits at an elevation of 43.6 
ft, 76 ft below the highest 
beach in this area. Collector, 
D. B. Krinsley, U.S. Geologi- 
eal Survey. 


Shells, Saunders Island: Mya 
truncata (artica) from raised 
marine deposits on the north 
coast of Saunders Island, 
northwestern Greenland. Collee- 
tor, D. B. Krinsley. 
W-72: collected 80 ft above 
present strand line. 
’-74: collected 50 ft above 
present strand line. 
W-75: collected 15 ft above 
present strand line. 


Wood, Yarra River (Eucalyptus 
rostrata) excavated during the 
building of the Spencer Street 
Bridge in Melbourne, Aus- 
tralia. Part of a large stump 
that was in position of growth 
63 ft below the present low- 
water mark. The sea must have 
been at least 10 ft lower than 
this level at the time that the 
tree grew. Submitted by E. D. 
Gill, National Museum of Vic- 
toria, Australia. 


Glacial samples 


A. Eastern United States 


Durham Meadows Lake depos- 
its, from the valley of the Cog- 
inchaug River approximately 8 
mi southeast of Middletown, 
Conn. The samples come from 
a section with three organic 
zones lying on a bed of gravel 
and sand, overlain by 1 m of 
sandy clay and clay. The stra- 
tigraphy of this section is now 
being studied by pollen analy- 


1050 + 160 


8500 + 200 


8570 + 200 


Older than 
32,000 
Older than 
32,000 


8780 + 200 
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Sample Age (yr) No. Sample Age (yr) 
sis at Yale University. Col- ft of till. Section described in 
lected by Estella B. Leopold Am. J. Sei. 251, 363 (1953). 
and submitted by G. E. Hutch- Collector, G. W. White. 
inson, Yale University. 
W-44: log from upper peat 4800 + 400 W-&8& Newark: Wood from a horizon 21,400 + 600 
horizon at 1 m depth. of twigs and logs between 40 
W-45: upper peat, sampled at 7570 + 250 and 60 ft deep in excavations 
about 1 m depth. for deep building foundations 
W-46: gyttja from depth of 12,700 + 280 for the Kaiser Aluminum and 
2.8 to 3.0 m, the lowest of the Chemical Corp., 0.3 mi west of 
three organic layers resting on state highway 79, 0.2 mi east 
sand and gravel. of the Bucyrus line of the New 
York Central Railroad, and 0.1 
W-66 Bridgeville, Pennsylvania: Peat 23,000 + 800 mi south of Ramp Creek. Pre 
from beneath 5 m of alluvium dicted age: Tazewell. Collector, 
just west of Bridgeville, Pa. R. P. Goldthwait. 
The section is described by 
J. M. Schopf and A. T. Cross W-92 Oxford: Butler County, Oxford 19,980 + 500 
in Am. J. Sci. 245, 426 (1947). Township, NEY4%SW sec. 26, 
Believed by these authors to at north edge of the Hamilton 
represent an interglacial de- quadrangle, (USGS map, re- 
posit, most plausibly from the printed 1942). One of dozens of 
Tazewell-Cary interval. Dated similar logs that protrude end- 
by Libby (C-438) as older than on from till at depths of 30 ; 
16,000 yr. Submitted by E. R. to 60 ft below the original till ; 
Eller, Carnegie Museum, Pitts- surface on a branch of Tala- im 
burgh. wanda Creek. This one pro- 
truded from 5 ft above the till gy 
W-87 Otto, New York: Peat from the Older than base and 50 ft below the till 4 
east bank of South Branch 35,000 surface. Here till overlies lami- 3 
Cattaraugus Creek, Cattarau- nated greenish-gray lake beds i 
gus quadrangle, N.Y., about 2 to 5 ft thick resting on bed- : 
0.2 mi south of the village of rock, but 200 yd downstream Py 
Otto, at the base of a 70- to the lake beds overlie a second % 
80-ft stream bank on the out- lower till. In places a thin ; 
side of a bend and close to nor- seam of leaf litter with a 6-in. } 
mal stream level. The section is leached zone has been observed ; y 
deseribed by P. MacClintock buried on the lower till. Similar : q 
and E. Apfel in Bull. Geol. to C-465 dated by Libby as “at ci 
Soc. Amer. 55, 1143-1164 least 15,000 yr old.” Collector’s ta 
(1944). Collector, C. S. Denny, interpretation: upper till, 
U.S. Geological Survey. Cary; lower till, Tazewell. Col- 
2 leetor, R. P. Goldthwait. 
B. Ohio 
W-96 Twin Crecks: Log from peat Older than d 
W-33 Cleveland: Wood from a strati- 13,600 + 500 bed under 90 ft of till on Twin 34,000 
graphic horizon between depos- Creek in Montgomery County, 
its of Lake Arkona and Lake German Township, sec. 18 SE 
Whittlesey. Predicted date, near Germantown. Section de- Be 
“Late Cary.” Collector, G. W. scribed by F. Leverett in U.S. : 
White, University of Illinois. Geol. Survey Mon. 41, 363-366 j 
(1902). Organie layer rests on 4 
W-37 Camden moraine: Wood froma —20,700 + 600 deep gravel fill. Submitted by : 
locality, 6 mi south of Dayton, R. P. Goldthwait. 
overlain by 16 ft of Cary till. PF 
Identical with C-508, dated by W-91 Chillicothe: Log projecting 18,050 + 400 
Libby as older than 17,000 yr. from till bank along Biers Run 1 
Collected by R. P. Goldthwait, in Ross County, South Union : 
Ohio State University. Township, 5% mi northwest of A 
Chillicothe. Overlain by 2 ft of : 
W-71 Cleveland varved silt and clay 24,600 + 800 fine sand and 3 ft of till. Prior O38 
horizon: Wood from the pit of . to an earlier stream cutting, 
the Cleveland Sand and Gravel sample was covered by at least , 
Co. The varved horizon from 20 ft of additional till. Pre- 
which the wood came immedi- dicted age: Tazewell. Collector, 
ately overlies 1.5 ft of. yellow R. P. Goldthwait. z 
loess, which in turn overlies a 
dark brown loess correlated C. Indiana 
with the Farmdale by G. W. 
White and A. B. Leonard. The W-57 Steuben County: Fibrous, 12,380 + 370 
varved lake beds are under 7 woody peat with twigs, conifer 
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Sample 


Age (yr) 


No. 


Sample 


W-65 


W-58 


W-59 


W-61 


W-64 


470 


needles, and wood fragments 
from a location in the NE\%4- 
NE“sec. 2, T37N, R14E. From 
surface downward the section 
ineludes 3.5 ft clay, 2 to 3 ft 
gravel and sand, 4 in. peat 
layer (sample horizon), 9 in. 
marl resting on calcareous till. 
Correlated with “Late Cary” 
by the collector, W. J. Wayne, 
Indiana Geological Survey. 


Steuben County: Another sam- 
ple from same location as W-57 
was collected by Wayne in 
order to exclude the possibility 
of the presence of any modern 
rootlets. 


Noble County: Wood from a 
section in the SW'4SE\“%seec. 
12, T33N, RI1E, resting on 
contact of caleareous gravel 
(Tazewell?) and beneath 2 ft 
of a black, fossiliferous (Mol- 
lusea), peaty clay. The organic 
bed underlies 3 ft of caleareous 
gravel and sand; 3 ft of allu- 
vial sand and silt caps the ex- 
posed section. The organic bed 
is now believed to represent a 
deposit in a lake dammed by 
ice or a valley train when the 
ice stood at the Wabash mor- 
aine in late Cary time. Collee- 
tor, W. J. Wayne. 


Porter County: Fragments of a 
log, collected in the SWY4NW- 
sec. 5, T32N, R5E, buried in 
ealeareous gravelly sand about 
5 ft below the surface of an 
outwash along the Kankakee 
River valley in an abandoned 
pit. Was believed to be ef mid- 
dle to late Cary age. According 
to collector W. J. Wayne, the 
date indicates a postglacial re- 
working of the gravel and sand, 
made possible by the combined 
volume of the Kankakee and 
St. Joseph rivers, the latter 
now flowing northward to Lake 
Michigan. 


Noble County: Gyttja, SE%4- 
SWi4sec. 27, T35N, R11E. A 
nonealeareous, black, laminated 
lake deposit collected from 
beneath 10 ft of marl. It rep- 
resents the first organic deposit 
after the melting of an ice 
block. Collector, W. J. Wayne. 


Wabash County: SEY%NE‘“sec. 
9, T29N, R6E. Gyttja, black to 
dark gray, generally noncalear- 
eous but containing some pro- 
ken mollusk shells. Collected 
from beneath 12 ft of marl. 


13,020 + 400 


12,380 + 360 


7990 + 200 


6720 + 200 


13,140 + 400 


W-67 


W-68 
W-69 


W-79 


Age “(yr ) 


From the bottom deposit of a 
kettle lake formed by an ice 
block from the Packerton mor- 
aine. Predicted correlation: 
Early post-Cary maximum. Col- 
lector, W. J. Wayne. 


D. Illinois 


Lake Bloomington Spillway, Me- 
Lean County: Wood fragments 
from a discontinuous peat layer 
separating an oxidized upper 
gray till from a middle gray 
till. Above the upper gray till 
is 12 ft of Normal till under- 
lain by 6 ft of Bloomington 
till. Collected by Leland Hor- 
berg and J Harlen Bretz, Uni- 
versity of Chicago. 


Farm Creek: Two wood sam- 
ples from the “Farmdale” loess, 
previously dated by Libby 
(C-509 and C-510) as older 
than 19,000 and 20,000 yr. 
Collector, Guy D. Smith, U.S. 
Department of Agriculture. 
W-68: from 0 to 1 ft below 
surface of loess. 

W-69: from 3 to 4 ft below 
surface of loess, 


Wedron: Wood from Lake 
Kickapoo deposits at Wedron. 
From dark peaty silt occurring 
in a bedrock valley in St. Peter 
sandstone. The wood horizon is 
overlain by periglacially de- 
formed sand and dark silt, 
which in turn underlie lami- 
nated clay (Lake Kickapoo de- 
posits). Lake Kickapoo is now 
regarded as being “Farmdale” 
in age by the Illinois State 
Geological Survey. Tazewell 
tills overlie the lake beds. Sim- 
ilar to C-575 determined by 
Libby to be “older than 17,- 
000.” Section described by 
H. B. Willman and J. N. 
Payne, in Illinois State Geol. 
Survey Bull. No. 66, p. 307, 
sec. 68. Collector, J Harlen 
Bretz. 


E. Minnesota 


Redwood Falls: Spruce wood 
from depth of 9 ft in till on 
stream bank, sec. 3, T112N, 
R35W, Paxton Township, Red- 
wood County, 3% mi east of 
Redwood Falls. The till is pre- 
sumed to be Mankato age, in 
the heart of the Des Moines 
lobe. The wood is probably 
transported and _ conceivably 
came from an older drift. Sub- 
mitted by H. E. Wright, Jr., 
University of Minnesota. 


Older than 
34,000 


22,900 + 900 


25,100 + 800 


24,000 + 700 


Older than 
31,000 
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W-101 


W-102 


W-100 


W-43 


W-49 


W-53 


Sample 


Age (yr) 
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Sample 


Age (yr) 


Ironton: Spruce wood from silt 
at a depth of 108 ft in the 
Manuel mine on the Cuyuna 
iron range, near Ironton. In 
the immediate area, there are 
two drifts of Mankato age and 
one or two drifts of Cary age. 
Colleetor, H. E. Wright, Jr. 


Bronson: Wood taken from a 
well at a depth of 88 ft at 
Bronson, Kittson County, in the 
region of Mankato drift. See- 
tion described by C. O. Rosen- 
dahl in Ecology 29, 291-296 
(1948) consists of (from sur- 
face down) 20 ft of Lake 
Agassiz sediments, 46 ft of till, 
22 ft of gravel, sand, and clay, 
3 ft of peat (sample horizon), 
and 16 ft of clay (lacustrine). 
Boring stopped at 107 ft. Sim- 
ilar to C-496 determined by 
Libby to be “older than 19,- 
000.” Collected by C. O. Rosen- 
dahl, submitted by W. S. 
Cooper, both of University of 
Minnesota. 


F. Canada 


Port Talbot, Ontario: Gyttja 
from the base of a modern cliff 
of Lake Erie. Gyttja is over- 
lain by 100 ft of till, which 
consists of two divisible beds. 
Collector, A. Dreimanis, Uni- 
versity of Western Ontario, 
London. 


G. Alaska 


Healy Creek: Healy D-4 quad- 
rangle, 20, T- 
12S, R6W, Fairbanks meridan. 
Driftwood log from 40 to 50 
ft below top of 80 to 100 ft 
terrace on Healy Creek, which 
is correlated with the Carlo de- 
posits of the Nenana River. 
According to the collector, the 
wood does not necessarily date 
the Carlo glacial advance. Col- 
lector, C. Wahrhaftig, U.S. 
Geological Survey. 


McKinley Park: Peat from 
pond formed by damming by 
terminal moraine of Riley 
Creek glaciation and stagnant 
ice; should date from just 
slightly after Riley Creek gla- 
cier maximum advance. Collee- 
tor, C. Wahrhaftig. 


Slana-Tok Highway: % mi 
east of Ahtell Creek bridge. 
Wood from peat at base of in- 
terbedded blue till, peat, and 
outwash of drift of “Wrangell 
glaciation.” Wrangell drift 
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Older than 
32,000 


Older than 
36,000 


Older than 
32,000 


3500 + 200 


10,560 + 200 


3300 + 200 


W-62 


W-78 


W-76 


W-42 
W-83 


rests unconformably on hill 
slope cut into brown gravels of 
“Ahtell glaciation.” Predicted 
correlation: Late Wisconsin. 
Collector, H. E. Wright, Jr. 
Comment by collector: Date is 
too young for geologic correla- 
tion . . . conceivably that peat 
was part of postglacial slump 
sequence, ... 


Denali Highway area: 14 mi 
north of mouth of Raft Creek. 
Trunk and root stumps of pre- 
sumed black spruce. Wood rests 
in outwash of Hatchet Lake 
glacial age at inner edge of the 
Hatchet Lake moraine, in de- 
formed layer. Comment by col- 
lector: Improbable that this 
dates the Hatchet Lake glacier 
moraine. Possibility exists that 
the stream undereut its bank, 
depositing the wood and eaus- 
ing deformation. Collectors, 
D. M. Hopkins and D. R. Nie- 
hols, U.S. Geological Survey. 


Bartlett Valley: Wood from 
the lower of two till units sep- 
arated by a buried forest zone 
% mi from present front of 
Bartlett glacier at the head of 
Placer River valley in the 
North Kenai Mountains area. 
Upper till unit has incipient 
soil development. Collector, 
T. N. V. Karlstrom, U.S. Geo- 
logical Survey. 


Tustumena: Partly lignitized 
wood from outwash sands in 
bluffs on northwest shore of 
Tustumena Lake, Kenai Penin- 
sula. This sample should have 
been identical with L-117J 
dated 15,800+400 yr by J. L. 
Kulp. Collector, T. N. V. Karl- 
strom. 


Goose Bay: Wood from buried 
peat overlying glacial outwash 
deposits and underlying till, 
near Goose Bay, north shore, 
Knik Arm. Should have been 
identical with L-117A dated 
19,100 +900 yr, by J. L. Kulp. 
Collector, T. N. V. Karlstrom. 


H. Comparison with European 
samples 


Two Creeks Forest, Manitowoc 
County, Wis.: Two determina- 
tions on wood from the type lo- 
eality of the “Two Creeks For- 
est Bed” were carried out for 
direct comparison with samples 
from the  Allerod-Younger 
Dryas boundary in Denmark. 
Five previous determinations 


1100 + 200 


Older than 


32,000 


Older than 


32,000 
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Buried log from base of peaty 
sandy clay at 7-ft depth, on 
North Muddy Creek, 5.2 mi 
east of Marion. The section 
shows 5 ft of reddish-brown 
and brown sandy silt overlying 
2 ft of peaty blue-gray sandy 
clay that rests on basal gravel. 
The section represents two 
units of the Recent deposits on 
the Piedmont; the “modern” 
(0 to 5 ft) deposited since ag- 
riculture was introduced into 
the area, and the “premodern” 
(below 5 ft) deposited during 
post-Wisconsin time. Submitted 
by W. 8. Overstreet, U.S. Geo- 
logical Survey. 


low the present surface indi- 
eate a sharp and prolonged 
increase in the incidence of 
winter frosts. The layers above 
this indicate a gradual transi- 
tion to the climate of the pres- 
ent day. The change to the 
colder climate at the 16-ft level 
coincides approximately with 
the end of the Mousterian cul- 
ture and the beginning of the 
Upper Paleolithic in that area. 
W-85 is the first absolute date 
ever obtained for Livalloiso- 
Mousterian material. Although 
not quite conclusive by itself, 
it constitutes together with 
W-86 a strong indication for 


a No. Sample Age (yr) No. Sample Age (yr) 
Si on wood from this locality by W-28 Cleveland County, N. C.: Log Older than 
i! Libby (C-308, 365, 366, 536, buried in peat and muck be- 30,000 
; and 537) gave an average of neath 15 ft of colluvial sedi- 
' 11,404 + 350 yr. Collector, F. T. ment, from a gully on the W. 
a Thwaites, University of Wis- Lattimore farm, 2 mi north of 
consin. Lawndale. The ecolluvial sedi- 
j W-42: weathered appearance, 11,350 + 120 ments are an intermediate host 
, identical with Y-141. for monuazite between the erys- 
- W-83: well-preserved appear- 11,410 + 180 talline source rocks below and 
cs ance, identical with Y-227. the Recent stream deposits. 
: Average: 11,370+100 Submitted by W. C. Overstreet. 
: W-8SI1 Ruds Vedby, Denmark: Two W-36 Lakeland, Fla.: Wood from 2700 + 200 
Fi W-82 samples from the pollen-zone above a phosphatic pebbly and 
1a W-84 boundary Ile/III denoting the elayey sand, Pauway mine. 
z, beginning of the colder climate Submitted by Z. 8. Altschuler, 
hk of the Younger Dryas and the U.S. Geological Survey. 
. end of the relatively warm A\l- 
* lerod fluctuation. Collected by W-50 Mexico, D.F.: Bellas Artes core. 4900 + 250 
z Johs. Iversen, Geological Sur- Carbonate from depth of 5.7 to 
4 vey of Denmark, and previ- 5.9 m. Believed to represent a 
ously dated in Copenhagen moist period. Collector, 
[Science 118, 6-11 (1953) ]. Sears, Yale University. 
W-81: peaty lake mud. Copen- 11,170 + 180 J 
‘ hagen date K-102. 10,500 + 400 IV. Archeology 
yr. 
a W-82: wood identical with  10,260+200 W-85 Haua Fteah Cave, Cyrenaica, 
; K-101 dated 10,890 + 240 yr in W-86 North Africa: Samples of cave 
; Copenhagen. W-89 earth with traces of charcoal, 
W-84: identical with W-82 10,510+180 W-97 collected by C. B. M. MeBur- 
' Average W-82-84: 10,400 + 160 W-98 ney Cambridge University, 
; W-104 England, and submitted by 
H. L. Movius, Jr., Harvard 
III. Other geologic samples University. According to Mo- 
W-47 Twin Lakes, Colo.: NE% SW 980 + 150 pon’ 
> sec. 23, T11S, R80W. Peat most complete archeologic se- 
: from between two tills believed quences so far known in North 
to be of Cary age. Same ex- Afriea (C. B. M. MeBurney, 
posure as W-35. Collector, G. M. J. C. Trevor, and L. H. Wells 
. Richmond, U.S. Geological Sur- Nature 172, 889 (1953). A 
i vey, Denver. Comment by col- Neandertaloid jaw was exea- 
: leetor: Radiocarbon age _and vated at a depth of 23 ft. The 
; further field evidence indicate uppermost layers contain Ro- 
earth movement. man pottery. According to 
R. W. Hey (Cambridge, Eng- 
1 W-35 Twin Lakes, Colo.: NE4Y%SW'%- Less than land), the lower sections in the 
r sec. 23, T118, R80W. Same ex- 200 cave, ranging from about 16 to 
Re posure as W-47. Wood from 28 ft in depth, were deposited 
i Cary till. Collector, G. M. Rich- under damp temperate condi- 
mond. tions without appreciable win- 
ter frosts. The nature of the 
W-7 McDowell County, N. C.: 2270 + 200 deposits from 10 to 16 ft be- 
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RADIOCARBON DATES—( Continued ) RADIOCARBON DATES—(Continued) 
No. Sample Age (yr) No. Sample Age (yr) 
a survival of Homo neandertal- this section. Since a percentage 
ensis in that region until about of the specimens show excep- 
30,000 yr ago. The large dif- tional degree of chemical 
ference between the dates weathering, it is likely that 
W-97 and W-86 indicate ero- they were deposited at a pe- 
sion or a change in the rate of riod when little or no sedimen- 
deposition. tation was taking place at this 
W-98: 6.5- to 7.3-ft depth 6800 + 350 locality in the cave. 
(eollector’s reference letter: W-85: 19.0- to 19.7-ft depth 34,000 + 2,800 
B,). Undisturbed traces of a (O,). Hearth deposit associated (or possibly 
primitive “Neolithie”’—presum- with true Mousteroid (Levallo- Older) 
ably food-producing—culture ; iso-Mousterian) industry. 
the first of this kind in the 
area. W-93 Poggenwisch, Holstein, Ger- 15,150 + 350 
W-89: 7.3- to 8.0-ft depth 7300 + 300 many: Caleareous lake deposit 
(C). Evolved blade industry; (gyttja) from a glacial kettle 
microlithie and other culture 15 km northeast of Hamburg, 
elements new to area. No traces between Meiendorf and Ah- 
of pottery or other definite in- rensburg. The deposit should 
dications of Neolithic, yet this date an Upper Paleolithic cul- 
culture may be ancestral to ture of reindeer hunters, some- 
true Neolithic and shows less what younger than that of the 
resemblance to the industries Meiendorf type locality, and 
immediately underlying. should be of “Older Dryas” 
W-104: 9.4- to 10.0-ft depth 10,600 + 400 age. Expected age 15,000 yr or 
(F). Evolved blade and burin possibly older. Collected by A. 
industry, essentially upper Pal- Rust, Ahrensburg, and _ ob- 
eolithic in character. : tained through H. L. Movius, 
W-97: 11.2- to 12.0-ft depth 12,300+350 Jr., Harvard University. 
(1). Industry approximately as 
for W-104. 
W-86: 15.5- to 16.0-ft depth  28,500+ 800 
(N,). This sample came from References and Notes 
small hearth containing insuf- * Publication authorized by the director, U.S. Geological 
ficient archeologie material for Survey. 
a cultural diagnosis. The hearth 1. H. E. Suess, Science 120, 5 (1954). 
occurs immediately below a sus- 2. dating (Univ. of Chicago Press, 
pected disconformity, immedi- 3. H. Craig, J. Geol. 62, 115 (1954). 
ately above which peared the 4. In particular, we are indebted to Dr. Flint for samples 
earliest remains indicating a 33, 35, 37, 44, 45, 46, 47, 50, 57, 58, 59, 61, 64, 65, 66, 
blade and burin industry in 67, 68, 69, 71, 79, 83, 88, 91, 92, 93, 96, 100. 


Purity and Adequacy of Foods* 


Robert R. Williams 
Research Corporation, New York 17 


HE Federal Food and Drug Administration 

is the agency responsible for enforcing the 

Food, Drug and Cosmetic Act of 1938, as it 

was for the preceding law enacted in 1906. 
It is of prime significance frem the standpoint of 
publie relations that each of these laws in turn have 
often been referred to in common parlance as the 
“Pure Food Law.” 

It has been my good fortune to have enjoyed a per- 
sonal acquaintance with every person who has so far 
held the position of Commissioner of Food and Drugs. 
They have been men of varied temperaments, inter- 
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ests, and professional trainings, yet we are fortunate 
that all of them have been persons of highest integrity 
with a genuine zeal for protecting the public against 
both deliberate frauds and confusion of counsel. The 
needs of the country have, of course, changed with the 
progress of industry and of public understanding of 
the need for safeguarding the food supply. 

At the time of Harvey Wiley’s initiation, a con- 
siderable practice of food adulteration and sophistica- 
tion had grown up, and the zeal of a reformer was 
required to attack it—sometimes fanatical zeal. How- 
ever, American food industry as a whole was quick 
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to recognize that a sanely administered pure food law 
would not only protect the public but also safeguard 
the best elements of industry against unscrupulous 
competion by the worst elements. Relations between 
food industry and food officials have grown steadily 
more cordial and for years have presented an unusual 
degree of harmony between the policeman and the 
policed, This has been invaluable in making food law 
effective and would have been impossible if the breath 
of scandal and corruption had ever entered the Food 
and Drug Administration service. 

One must hasten to deny, however, that there are no 
disputes or dissensions. The food industry presents 
very large and diversified interests, and the multi- 
plicity of opportunities for conflict is great. Hence, 
sharp litigation often occurs in the courts, and charges 
of bureaucracy are not infrequently made. Thousands 
of other questions are, however, successfully settled 
out of court in reasoned adjustments. 

The Food and Nutrition Board of the National Re- 
search Council had a very different genesis. It came 
into being in 1940 in the midst of a period of very 
active research in the field of nutrition. This research 
had made it clear that the nutritional needs of man, 
contrary to earlier accepted opinion, are actually very 
complex. Pronounced nutritional diseases, such as beri- 
beri, pellagra, rickets, scurvy, and xeropthalmia, oc- 
curring by accident throughout the world, through 
misfortunate food habits or restrictions, were clearly 
due to substances lacking in certain dietaries. For the 
first time, we knew what the deficiencies were, and it 
was abundantly clear that it is easy to go wrong in 
choosing one’s food even though no question of toxic 
impurities is involved. The chief emphasis of the Food 
and Nutrition Board has, accordingly, been on ade- 
quacy of food from the nutritional standpoint. 

In spite of this contrast of approach, fruitful co- 
operation has developed between the Food Adminis- 
tration and the Board. This cooperation began at the 
time of the Board’s birth when the Administration 
announced hearings on vitaminized white flour, out 
of which grew what we now know as enriched flour. 
While a reading of the Food, Drug and Cosmetic Act 
of 1938 makes it clear that protection of public health 
is a primary purpose of the law, most of its specific 
provisions are aimed against economic debasements, 
deliberate or accidental contaminations, or fraudulent 
misrepresentations of foods. There are many passages 
of the law that appear to attach greater importance 
to protection of the pocketbook rather than of physio- 
logical well-being. Other passages appear to imply 
that if the consumer knows what he is getting he is 
adequately protected. Protection against his own igno- 
rance of his needs is not specifically provided. 

A narrow view of its responsibilities might easily 
have led the Administration to disavow responsibility 
for helping to make the prevailing diet more adequate. 


The position might well have been taken that the Ad- — 


ministration’s sole job is to insure that the food sup- 
ply is pure and not misrepresented with regard to 
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identity or quality. To that fact that a broader view 
was taken is due the developing use of the law to in- 
sure that food is adequate as well. 

In its earlier years the Board was content to follow 
the legal advice of the Administration on how its good 
purposes might be made effective. With increasing ex- 
perience in food policy questions, the Board has come 
to appreciate ever more fully that pious pronounce- 
ments of aims are often quite ineffective and that a 
resourceful Board must not rely solely on publie edu- 
eation but must also make use of the power of the law 
where it is applicable. 

The Board has aimed throughout its history to avoid 
the role of ardent and overzealous reformer. Despite 
an occasional minor slip in judgment, the Board has, 
as a whole, kept in mind that its pronouncements are 
likely to be misused for ulterior purposes by parties 
that have special interests to serve. It has been care- 
ful to work with the Food and Drug Administration 
and with the Council on Foods of the American Med- 
ical Association wherever the aims and duties of these 
organizations may approach or overlap those of the: 
Board. 

An early declaration of the Board of 1 October 
1941 setting forth its policy with respect to what 
foods should be fortified with what nutrients and in: 
what amounts was useful to the Food and Drug Ad- 
ministration as a basis of its Statement of Policy om 
these matters in July 1943. In brief, the position of 
the Board was to encourage the fortification of refined 
cereals and corn meal with thiamine, riboflavin, niacin, 
and iron; of milk with vitamin D, of oleomargarine 
with vitamin A, of table salt with iodine, all in speci- 
fied moderate amounts; and to withhold approval of 
other fortifications until need for them was demon- 
strated. It is felt that a substantial contribution was: 
thus made to avoid a runaway practice of “pepping 
up” of foods in general by addition of synthetics. 

It has been evident for years that Standards of 
Identity for Foods fixed by the Administration under 
the law may often affect the performance of purposes 
that the Board holds wise from the standpoint of food 
policy. From the standpoint of the Administration, 
standards are issued after due process when, in the 
judgment of the Administration, “honesty and fair 
dealing in the interest of the consumer” will be pro- 
moted thereby. Standards often facilitate the enforce- 
ment of the law, since it usually is simpler to ascer- 
tain and to prove in court that there is a deviation 
from standard than to prove that the feature in ques- 
tion is deleterious to health or deceptive in nature. 

For purposes of exactitude, definitions and stand- 
ards of identity for a food have grown very lengthy 
and detailed, especially in the case of composite foods 
containing several ingredients, such as bread and ice: 
cream. Much criticism has been leveled at such de- 
tailed standards because they may exclude or limit 
the amounts of certain wholesome ingredients, matters 
which, in the opinion of some, should be left to the: 
discretion and culinary skill of the manufacturer. The: 
Commissioner of Foods and Drugs should not aspire: 
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to be the chef of all the nation’s kitchens, it is said. 

The committee of which I am chairman was ap- 
pointed to inquire into the extent to which the formu- 
lation of standards tends to inhibit research and devel- 
opment of new food products of merit. To the regret 
of everyone concerned, past hearings for the con- 
sideration of proposed food standards have sometimes 
been prolonged for many months at great expense 
both to the government and to affected industry. Ac- 
cordingly, our committee has also had the duty to 
suggest means whereby standards can be set less ex- 
pensively and more quickly and how their flexibility 
may be increased by facilitating their ready amend- 
ment in response to new developments. 

Complete solutions are by no means at hand. The 
committee is convineed that standards are necessary 
for proper law enforcement, at least with respect to 
considerable number of foods. It believes that research 
and development in standardized foods is considerably 
handicapped by these standards and that procedures 
for making and demanding standards need to be short- 
ened to achieve greater flexibility. Four principal 
recommendations have so far been made: 

1) Food standards should be promulgated or 
amended without hearings, when in response to pub- 
lished proposals, no objection arises from interested 
parties. When objections are raised, the hearings 
should be limited to those matters to which objec- 
tions have been made. Legislation to this effect is now 
under consideration in Congress with the approval 
in principle of the Administration, the Food Law 
Institute, and the Board. No serious opposition is 
foreseen (1). 

2) Questions of safety of new chemical additives 
proposed for use in foods should be removed from the 
seope of hearings for standard-making purposes, and 
these questions should be settled by scientific inquiry 
rather than by quasi court procedures. Specific and 
satisfactory means for settling these questions of 
safety, apart from standard hearings, have not yet 
developed fully. Past experience has shown that these 
questions have in the past been among the most time- 
consuming aspects of food standards hearings and 
their elimination should expedite hearings greatly. 

3) The seope of test marketing permits should be 
extended by Administrative regulation to include (i) 
new foods that deviate from standard other than 
through the introduction of a new ingredient, (ii) new 
foods that may be held “to purport to be” a stand- 
ardized article through resemblance to same, even 
when identification with standard may be doubtful, 
(iii) extension of term of such permits until a new 
standard comprising the permitted article is promul- 


gated. This recommendation appears to be acceptable 
in principle to the Administration, but no precise 
wording has as yet been endorsed (2). 

4) Practical means should be set up whereby full 
representation of interested industry may be assured 
at prehearing discussions with the Administration 
concerning food-standard proposals that may be pro- 
jected. By such discussions, it is hoped that hearings 
will be shortened greatly through focusing attention 
largely on matters remaining in dispute. The Admin- 
istration feels some delicacy about selecting its ad- 
visors from industry lest they be regarded as “hand 
picked.” Many food industries lack duly constituted 
bodies to represent them. Means to overcome these 
difficulties are under study. 

As an experiment in this field an informal confer- 
ence was organized under the auspices of the Food 
and Nutrition Board for discussion, between repre- 
sentatives of the Food and Drug Administration and 
of industries concerned, of the use of artificial sweet- 
eners in canned fruits. Berton S. Clark, member of 
the Food and Nutrition Board and president of the 
Institute of Food Technologists, is chairman of the 
conference, which held a most successful meeting on 
25 May that appears to promise a large measure of 
agreement. 

The Board greatly values these opportunities to be 
of service both to the Administration and to food in- 
dustry in reducing the burdens of law enforcement 
while fully maintaining the integrity of the law and 
its administration. Such collaboration at onee renders 
more effective the guidance of food policy that the 
Board feels equipped to supply and at the same time 
gives practical experience to the Board in the exercise 
of its advisory function. 

I forebear to diseuss several other aspects of food 
law administration with which the Board is concerned. 
Notable in this field is the work of the Food Protee- 
tion Committee, which seeks to furnish useful guid- 
ance in the control both of intentional additives to 
foods and the accidental contamination of foods with 
residues of pesticides and the like, so necessary to the 
suecess of modern agriculture. I do not feel qualified 
to diseuss these aspects competently. 


Notes 


* Based on a paper presented in the symposium “Chemicals 
in foods,” AAAS meeting, Boston, Mass., 29 Dec. 1953. 
The author is chairman of the Committee on Definitions 
and Standards of Identity for Foods, Food and Nutrition 
Board, National Research Council. 

1. This legislation, known as the Hale Amendment, passed 
and was signed by the President on 15 Apr. 1954. 

2. Regulation to this effect has since been published: Fed- 
eral Register (28 Apr. 1954), p. 2469. 
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News and Notes 


Indian Association 


The annual general meeting of the Indian Associa- 
tion for the Cultivation of Science was held on 30 
July. P. Ray, acting director, in presenting the annual 
report for 1953-54, said that the association’s six re- 
search departments, the library, the workshop, and the 
administrative office continued to function actively 
during its third year in the new research laboratory 
building at Jadavpur. He described a 5-yr develop- 
ment plan covering fiscal years 1954-59, a plan that 
envisages the expansion of facilities with respect to 
equipment and staff in order to consolidate the present 
research activities and also to improve the level of 
efficiency; however, it does not involve the establish- 
ment of any new departments. The present recurring 
charges of the association will continue to be borne 
by the Government of India, but it is expected that 
the additional financial assistance that will be required 
to support the expansion plan will be borne jointly 
by the Government of India and the Government of 
West Bengal in the proportion of two to one. 

During the year two members of the staff were 
awarded Ph.D. degrees by Caleutta University, and 
two others received postdoctoral fellowships for study 
and research in the United States. In addition, the 
director reported that four research projects were be- 
ing conducted for the Government’s Council of Scien- 
tific and Industrial Research, and also that the Min- 
istry of Natural Resources and Scientific Research 
had established a number of senior and junior scholar- 
ships, under the Scientific Man-Power Committee 
scheme, to provide research training for deserving 
students at the association. 

The association has started a publication section 
that has already issued a number of books and mono- 
graphs, including a book on the history of science in 
Bengali (Bijnaner Itihas) by S. N. Sen and another 
on nuclear induction by A. K. Saha and T. P. Das. 
For the former work, the association received a sub- 
stantial grant from the Government of West Bengal. 
The publication of a monograph, Non-aqueous Titra- 
tion by 8. R. Palit, M. N. Das, and G. R. Somayajulu, 
was also reported. 

A number of lectures and a symposium were organ- 
ized during 1953-54. G. I. Finch, who was awarded 
the association’s Jay Kissen Mookerjee gold medal 
for 1950, delivered three lectures on “Electron optics 
and study of surfaces,” “Crystal growth in electro- 
deposition and in surface reactions,’ and “Polish, 
mechanical wear, and lubrication.” J. N. Ray gave a 
series of lectures as Coochbehar professor for 1949 
on “Carbohydrate metabolism and the role of some 
plant nucleotides in the phosphorylation of glucose,” 
“Curariform drugs and their action,” and “Anes- 
theties.” The Ripon professorship lecture for 1950 
was delivered by T. R. Seshadri on “A line of in- 
vestigation in the field of plant drugs and insecti- 
cides.” D. K. Banerjee, M. 8S. Krishnan, and D. §S. 
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Kothari, the association’s Ripon professors for 1948, 
1949, and 1950, delivered, respectively, a series of 
lectures on the “Himalayan earthquakes,” “Ancient 
Indian iron ore and the modern iron industry in 
India,” and “Recent advances in statistical thermo- 
dynamics.” Dilip Kumar Banerjee was awarded the 
John Wood Burn medal for 1950 and gave an ad- 
dress on “Steroid synthesis.” J. C. Ghosh, the presi- 
dent of the association, delivered the memorial lee- 
ture, entitled the “Petroleum industry with special 
reference to India,” on the occasion of the 50th anni- 
versary of the death of Mahendra Lal Sirear, founder 
of the association. 

A symposium on high polymers was organized by 
the department of physical chemistry; it was followed 
by a very successful 3-day summer course on the sub- 
ject. Prof. Ray ended his report with a brief review 
of the researches carried out by the association during 
1953-54. It was announced that C. C. Biswas suc- 
ceeded J. C. Ghosh as president, that S. K. Mitra and 
K. S. Krishnan had been elected vice presidents, and 
that M. N. Saha was the new director. 


N. Sen 
Indian Association for the Cultivation of Science, 
Jadavpur, Caleutta 32, India 


Science News 


After 100 yr of Riemannian geometry, the Physika- 
lische Blatter (10, 296) has reproduced excerpts from 
Riemann’s famous paper on the hypotheses that are 
the foundations of geometry. This lecture was deliv- 
ered on 11 June 1854, and opened a whole new field of 
geometry and mathematics; it became particularly 
important in Einstein’s general theory of relativity. 
In addition to the excerpts, the journal also presents 
a commentary by Karl F. Strubecker.—K. L. H. 


The Food and Agriculture Organization of the 
United Nations has determined that world food pro- 
duction is rising faster than population increase for 
the second season in succession. There are surpluses in 
some regions and continued shortages and widespread 
malnutrition in others. Two problems in particular.are 
matters of serious concern to the FAO: (i) How to 
reduce existing surpluses without unbalancing the 
trade in agricultural commodities. (ii) How to insure 
continued agricultural expansion on a selective basis 
with respect to countries and products in order to 
improve world nutrjtion as a whole. 

The surpluses that exist are principally in North 
America and consist chiefly of grain. The rise in total 
agricultural production is greatest in Western Europe 
and the Near East, with smaller gains in the Far East 
and Oceania. Food production expanded faster than 
population in all the less weli-fed regions except 
Latin America. 
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Phlebitis, forerunner of the often fatal pulmonary 
embolism, can be detected early by a simple test an- 
nounced by Robert I. Lowenberg of New Haven, 
Conn., in a reeent issue of the Journal of the American 
Medical Association. The pneumatic euff of a blood 
pressure instrument is wrapped around the ealf or 
thigh, instead of the arm, and is slowly distended. If 
the patient has phlebitis, he will “complain bitterly of 
pain” when the instrument registers somewhere be- 
tween 60 and 150 mm of mereury. Usually patients do 
not register discomfort below 180 mm over the thigh 
or calf, and most ean stand 250 mm on the arm with- 
out complaint. False positive tests may occur at times, 
but in some 350 patients Lowenberg has not had any 
false negative tests. No patient who had a negative 
test developed thrombophlebitis or pulmonary embo- 
lism. 


Nineteen British doctors have left London for a 
3-wk visit in Russia. The trip is sponsored by the 
British Society for Cultural Relations with the 
U.S.S.R. The group included T. F. Fox, editor of the 
medical magazine Lancet; Lord Amulree, president of 
the Medical Society for the Care of the Elderly; and 
Esther Killick, professor of physiology at the Univer- 
sity of London. 


A desert plover was found recently at the Ottenby 
bird station on the Baltie island of Gotland. The bird, 
a native of the Central Asiatic salt plains, is very rare 
outside its natural habitat, only seven finds having 
previously been recorded in Europe and Western Asia. 


It is generally believed that all adult vertebrates 
possess a respiratory blood pigment, hemoglobin, eon- 
tained in special cells, the erythrocytes. Hence the dis- 
covery of an exception to this rule is of considerable 
interest. Johan T. Ruud [Nature, 173, 848 (8 May 
1954) ] reports on the blood of three species of fish, 
Champsocephalus gunnari, Pseudochaenichthys geor- 
gianus, and Chaenocephalus aceratus, of the family 
Chaenichthyidae. These three species, native to the 
waters of South Georgia Island in the South Atlantie, 
all have colorless blood. The existence of such fish has 
been known for over 20 yr, but no previous study of 
their blood appears to have been made. 

Ruud studied the blood of Chaenocephalus aceratus 
in detail. When freshly drawn it is nearly transparent, 
slightly tinted yellowish-white. No cells resembling 
erythrocytes were found in blood smears stained after 
May-Griinwald and Giemsa. No blood pigment could 
be demonstrated; there was no absorption band in a 
spectrum. After centrifugation the plasma was as clear 
as water. The iron content of the blood is low, being no 
more than 4-5 percent of that found in various red- 
blooded fish. This supports the view that C. aceratus 
blood represents a plasma with a moderate content of 
leucocytes. Oxygen capacity of the fresh blood aver- 
aged 0.72 percent by volume; mean values found for 
the normal red blood of two local species of fish were 
5.99 and 6.24, similar to those of northern fish. The 
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O.-eapacity of C. aceratus blood being presumably no 
greater than that of ordinary red-blood plasma, it 
follows that it has no means of taking up O, exeept by 
physical solution. The actual metabolism of C. acera- 
tus was not determined; the fish, however, appeared 
quite sluggish and sensitive to lack of O,. 

Since it can be assumed that these fish are descended 
from ancestors possessing blood hemoglobin, there 
arises the question of how they came to lose their blood 
pigment. Ruud thinks that such fish could survive only 
in the cold water of polar regions. The Chaenocephalus 
specimens came from water that can be as cold as 
~1.7°C. and is always well aerated. These seas may 
well have long been cold, even throughout Tertiary 
times. 

In an appended note, H. Munro Fox points out that 
carp, pike, and eels have been found to be much less 
sensitive to carbon monoxide than is man, even though 
it converts nearly all of their hemoglobin to carboxy- 
hemoglobin. He concludes that although blood hemo- 
globin is a necessity for some fishes, many other fishes 
when swimming quietly secure enough O, by solution 
in the blood plasma. The hemoglobin of such fishes 
represents only an emergency precaution. Evidently 
the “ice fish,” as Fox notes, are even able to dispense 
with this luxury —W. L. 8., Jr. 


Joseph M. Hopen and Francis N. Campagna, eye 
specialists at Philadelphia General Hospital, have 
been using injections of the digestive enzyme trypsin 
to treat black eyes. The treatment was successful in 
five cases, and also gave “impressive” results in seven 
eases of other eye conditions, including hemorrhage 
of the retina which caused sudden loss of vision. 


The Australian weather station at Heard Island in 
the subantarctic regions 2500 mi southwest of Perth, 
Western Australia, is being abandoned this summer. 
Buildings and equipment on Heard Island will be 
used to expand Australia’s new research station at 
Mawson in Antaretica; however, a basic establishment 
of buildings and supplies will remain on the island so 
that it may serve as a staging camp for future expedi- 
tions. 


Clarence T. Shoch, head of the 33,000-member Na- 
tional Society of Professional Engineers, has criticized 
the action of the House-Senate conferees on the So- 
cial Security expansion bill in deciding to force self- 
employed professional engineers into the social secur- 
ity system, while excluding other major professions. 
The House bill provided mandatory coverage for all 
self-employed professionals exeept doctors. The Sen- 
ate version continued the present exelusion of all self- 
employed professionals. The compromise provided 
mandatory coverage for self-employed professional 
engineers, architects and accountants, but continued 
the exclusion of lawyers, and doctors, dentists, and 
others in professions allied with medicine. 

The objection of the professional engineers to man- 
datory coverage rests primarily on the same ground as 
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the opposition of the other professional groups—be- 
cause the self-employed professional generally does 
not retire at the age of 65 yr and will not receive the 
retirement benefits after that age (until the age of 72) 
if he earns more than the small amount per year pre- 
seribed in the new bill ($1200 per yr). 


William P. Longmire, professor of surgery at the 
University of California at Los Angeles Medical 
School who has just returned from Germany after a 
2-yr leave of absence, reports that there are 6000 un- 
employed doctors in West Germany. Despite the gen- 
eral prosperity in West Germany unemployment 
among physicians is high, primarily because of the 
large influx of doctors from East Germany. Longmire 
commented that West German medical care is excel- 
lent, and that there are many well-equipped hospitals. 


Lawrence Swan, biologist member of the 10-man 
American expedition to Mount Makalu in the Hima- 
layas, recently reported that the group’s entomologic 
studies and collections had established the discovery 
“of the highest animal level in the world.” Spiders 
were found living at a height of 20,000 ft and small 
snails at 16,000 ft. The expedition to the 27,700-ft 
mountain was sponsored by the University of Cali- 
fornia and led by William E. Siri. 


Experiments that may lead to the use of supersonic 
waves in the treatment of some brain and mental dis- 
eases were reported by William J. Fry, John W. 
Barnard, and Rolfe F. Krumins of the University of 
Illinois at the recent meeting of the American Physio- 
logical Society. These investigators have used super- 
sonic waves to destroy brain tissue in an area as small 
as 1/20 in. across without affecting blood vessels and 
without affecting tissues around, above, or beyond the 
spot. Only a few further tests are needed before this 
method ean be tried on human patients. The frequney 
used is 1 Mey/see, 50 times higher than the highest 
audible frequency. The beam is sent through a salt 
solution in contact with both sound source and the 
brain. The latter is exposed through an opening cut 
through the skull but not through the protective mem- 
brane covering the brain. 


The Atomic Industrial Forum, of 260 Madison Ave., 
New York 16, has recently initiated a survey of the 
types of materials, equipment, and skills most likely 
to be required by the atomic energy industry during 
the next few years, together with an analysis of the 
magnitude of the demand for each. The Forum entered 
into a study agreement with the U.S. Atomie Energy 
Commission to facilitate the conduct of the survey. 
The survey is divided into three sections, private nu- 
clear research and development, radiation instrument 
manufacture, and reactor development. Data on the 
first two sections are being obtained by means of ques- 
tionnaires that have been mailed to 1000 institutions 
(ineluding 75 radiation instrument manufacturers) 
active in or interested in the private development of 
atomic energy and its by-products. This information 
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will be supplemented by interviews with selected in- 
dustrial leaders active in the field. The reactor de- 
velopment section of the survey will be handled 
through a review of background information in AEC 
files, and through interviews both with contractors re- 
sponsible for AEC’s 5-yr reactor development pro- 
gram, and with various participants in AEC’s indus- 
trial participation program. 

The study team is made up of Frederick Warren of 
General Dynamics, former deputy director of AEC’s 
division of construction and supply; James Pickard, a 
private consultant in atomic energy developments, 
formerly with AEC’s division of reactor development ; 
and Edwin Wiggin, Forum manager of technical in- 
formation, formerly with AEC’s isotopes division. The 
assembled data will be published and made available 
to all interested persons. Since no study of this type 
has ever before been conducted, the Forum believes 
that the information, will prove invaluable to industry 
in gaging its future plans in atomie energy develop- 
ment. 


John C. Dunegan, plant pathologist of the U.S. 
Department of Agriculture, recently reported to the 
American Phytopathological Society that fruit trees 
are being protected from fire blight by antibiotic 
spray. In the first successful large-scale commercial 
orchard trial of terramycin and streptomycin sprays, 
98 percent control of fire blight, which causes annual 
losses of $70,000,000, was obtained in tests at Marys- 
ville, Calif. These antibiotics are also being used on 
hitherto uncured bacterial diseases of tomatoes, pep- 
pers, beans, walnuts, and potatoes. 


Government scientists on a small, somewhat remote 
island near Beaufort, N. C., will soon begin investiga- 
tion of the possibility that H-bomb explosions at sea 
might make it very dangerous to eat tuna and other 
large ocean fish. The investigation is the outgrowth 
of the 1 Mar. H-bomb test that injured fishermen and 
contaminated tuna on a Japanese vessel. The Japanese 
tuna industry was hit hard when foreign importers 
became suspicious of all fish from the area. The new 
project, under Walter A. Chipman, will attempt to 
discover how quickly and to what extent fish collect 
dangerous radiation, and in what manner they do so. 


Donald Thomas Fraser (1889-1954), associate diree- 
tor of the Connaught Medical Research Laboratories 
and the School of Hygiene, University of Toronto, 
died suddenly on 20 July in Santiago, Chile, while 
making a tour of South American medical schools and 
schools of public health at the request of the World 
Health Organization and under the auspices of the 
Pan American Sanitary Bureau. 

Dr. Fraser obtained the B.A. degree at the Univer- 
sity of Toronto and then graduated in medicine. After 
an interval of military service abroad, he returned to 
Canada in 1918 to join the staff of the Connaught 
Laboratories as bacteriologist, subsequently being ap- 
pointed research associate and assistant director. In 
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1920 he was appointed to the staff of the department 
of hygiene and preventive medicine in the faculty of 
medicine, attaining the rank of professor in 1932 and 
head of the department in 1940. Dr. Fraser contrib- 
uted much to the suecessful development of the school, 
of which he was appointed associate director in 1942. 

Bacteriology and imunology were Dr. Fraser’s fields 
and he made many important contributions. He early 
became interested in the control of diphtheria, and his 
studies included the transmission of the disease by car- 
riers, types of organisms, the value of diphtheria tox- 
oid in prevention, and the necessity of a reeall dose in 
producing prolonged immunity. The control of diph- 
theria is one of the most remarkable achievements in 
the history of public health in Canada, and Dr. Fraser 
had a large share in this accomplishment. He was 
keenly interested also in tetanus, scarlet fever, and 
whooping cough. As professor of hygiene and preven- 
tive medicine, he developed the present courses of 
instruction, which extend over the whole 4 yr of 
undergraduate teaching. His influence as a teacher was 
felt far beyond the University of Toronto. 

Dr. Fraser was internationally known for his work 
in preventive medicine and allied fields. He was presi- 
dent of the American Association of Immunologists 
in 1938-39 and of the American Epidemiological So- 
ciety in 1948. He served the American Public Health 
Association as a member of several committees, in- 
eluding the Lasker Awards Committee, the Committee 
on Research and Standards, and the Subcommittee on 
the Control of Communicable Diseases. He was a fel- 
low of the Royal Society of Canada and a senior mem- 
ber of the Canadian Public Health Association, as 
well as a member of the editorial board of the asso- 
ciation’s journal. 


Scientists in the News 


The University of Minnesota has announced the 
posthumous award of its “Builder of the Name” 
medal to the late Dean Edward M. Freeman, plant 
pathologist who for 25 yr headed the university’s 
college of agriculture, forestry, and home economies. 
In a citation accompanying the medal, Dean Freeman 
is described as a “dynamic teacher in lecture hall, 
field and laboratory—revered for his devotion to the 
highest educational standards—beloved by students 
for his wise and generous counsel.” Associated with 
the university as student, teacher, and administrator 
for almost half a century, Freeman, in 1907, organized 
the university’s department of plant pathology, said 
to have been the first in this country. Dean Freeman, 
who retired in 1943, died 5 Feb. 1954. 


Winners of Albert Lasker awards in rehabilitation 
are Henry H. Kessler, medical director, Kessler Insti- 
tute for Rehabilitation, West Orange, N.J.; Juan 
Farill, chief surgeon of the Shriner’s Hospital for 
Crippled Children, Mexico City; and William Richard 
Morris, Viscount Nuffield, Oxford, England. 
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The appointment of Sidney N. Sadoff, formerly of 
the H. K. Ferguson Co., as technical director of foreign 
operations of Bristol Laboratories, Inec., has been an- 
nounced. 


A bronze bust of Albert Schweitzer, philosopher, 
musician, theologian, and physician, has been pre- 
sented to the University of Wisconsin by a group of 
hospital staff members and other Wisconsin residents. 
The bust, which is the work of Louis Mayer, was un- 
veiled in August in the lobby of University Hospitals. 
A plaque on the bust reads: 

Versatile scholar in theology and philosophy. Dis- 
tinguished contemporary interpreter of Bach. Founder 
and for 40 years missionary surgeon of the hospital 
at Lamberene, French Equatorial Africa. By his sur- 
passing achievements in the service of God and his 
fellow men, Doctor Schweitzer has pointed the way 
to a full life in medicine. In his example the weak 
will find strength, and the stalwart, renewed courage 
and resolution. 


Charles D. Shields, formerly physical medicine 
consultant, with the rank of colonel, in the profes- 
sional division of the Office of the Surgeon General, 
U.S. Army, has been appointed professor and chair- 
man of the department of physical medicine and re- 
habilitation at the Georgetown University School of 
Medicine. 


Russell B. Stevens has been appointed executive 
secretary of the Biology Council of the Division of 
Biology and Agriculture, National Academy of Sei- 
ences—National Research Council, effective 15 Oct. 
Stevens is a plant pathologist who took his Ph.D. 
degree at the University of Wisconsin in 1940. He 
has been a teacher at three southern institutions and 
recently published a textbook, Disease in Plants, on 
which he collaborated with his father, Neil E. Stevens, 
now deceased. Associated with the Biology Council 
is the new committee on educational policies, which is 
under the chairmanship of Howard M. Phillips, dean 
of the Graduate School, Emory University. 

In the Division’s Food and Nutrition Board, Paul E. 
Johnson has been appointed executive seeretary of 
the Food Protection Committee. Johnson has been 
with the agricultural relations division of the Tennes- 
see Valley Authority and has had extensive experience 
in the field of animal and human nutrition. 


On 1 July W. F. Swanson was named dean of the 
School of Dentistry of the University of Pittsburgh, 
where he will continue as professor of oral histology 
and embryology. He is a specialist in the role of vita- 
min C in tooth structure. 


David G. White joined the pomology staff of the 
department of horticulture, Rutgers University, on 1 
Aug. to serve as visiting professor while on sabbatical 
leave from the department of horticulture at Penn- 
sylvania State University. He will help advise the 15 
graduate students in pomology, complete a book on 
plant science techniques, teach a course in the latter 
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subject, and initiate research in better preservation of 
soft fruits at the harvest. 


The Office of International Relations, National 
Academy of Sciences—National Research Council, has 
provided the following information concerning the 
travel plans of scientific visitors to the United States: 

R. W. Cooke, Building Research Station, Depart- 
ment of Scientific and Industrial Research, Garston, 
near Watford, Herts, England. Arrived 22 Sept. for 
1 yr on staff of United Kingdom Scientific Mission to 
conduct liaison work on Building Research. 

H. P. Donald, director of the Agricultural Research 
Council’s Animal Breeding Research Organization, 
Edinburgh. Here from 7 Sept. until early December. 

W. H. Glanville, director, and R. L. Moore, (prin- 
cipal scientifie officer), Road Research Laboratory, 
London. Here 14 Oct. for 5 wk to attend the Canadian 
Good Roads Association meetings, 8-10 Nov., and to 
make various visits. 

A. Goldberg, Medical Research Council, London. 
Here in September on an Eli Lilly traveling fellowship 
to spend 1 yr at the department of medicine, Univer- 
sity of Utah and Salt Lake General Hospital. 

R. H. Heptinstall, Medical Research Council, Lon- 
don. Here in September on an Eli Lilly traveling 
fellowship to spend 1 yr in the department of pathol- 
ogy, Johns Hopkins Hospital, and in making various 
visits. 

A. C. Hulme, Ditton Laboratory, East Malling, 
Kent, England. Here this fall for 1 yr at Cornell Uni- 
versity to conduct research on the metabolism of 
amino acids and proteins in fruit with Prof. F. C. 
Steward. 

W. A. Langmead, principal physicist, St. Thomas’ 
Hospital, London. Here 28 Aug.-27 Oct. with Dr. 
Fleming, radiotherapist from the same hospital, to 
inspect hospital equipment with particular reference 
to radiocobalt teletherapy, and to study other applica- 
tions of radioactive isotopes to medical problems. 

K. MeCarthy, Medical Research Council, London. 
Here in September on an Eli Lilly traveling fellowship 
to spend 2 yr at the Children’s Hospital, Boston. 

G. T. Mills, Medical Research Council, London. 
Here in September on an Eli Lilly traveling fellow- 
ship to spend 1 yr at the department of biochemistry, 
Western Reserve School of Medicine. 

J. N. Morris, director, Medical Research Council’s 
Social Medicine Research Unit, London. Here 11 
Sept.—3 Nov. to attend the International Congress of 
Cardiology. 

H. J. H. Starks, head, Vehicles Section, Traffic and 
Safety Division, Road Research Laboratory, Har- 
mondsworth, West Drayton, Middlesex, HWngland. 
Here 22 Sept. for 6 mo of liaison work on road re- 
search as a staff member of the United Kingdom 
Scientific Mission. 

C. P. Stewart, head, Departinent of Clinical Chem- 
istry, Royal Infirmary, University of Edinburgh. Will 
visit medical schools and other research centers in the 
United States and Canada during September, October, 
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und November. Address care of Dr. Floyd Daft, Na- 
tional Institutes of Health, Washington, D.C. 

J. H. Wilkinson, principal scientifie officer, Mathe- 
maties Division, National Physical Laboratory, Ted- 
dington, Middlesex, England. Arrived 10 Sept. for 3 
mo at the National Bureau of Standards. Is interested 
in the current trend and development in the construe- 
tion of high-speed computing machines. 

Dr. Moran and Mr. Wooler, Flour Millers Research 
Association. Here in October to obtain first hand 
knowledge of flour milling research and development. 

F. Weinberg, Department of Chemical Engineering 
and Applied Chemistry, Imperial College of Science 
and Technology, London. Arrived 29 Aug. to attend 
the 5th International Symposium on Combustion at 
the University of Pittsburgh. Various other visits; 
departure date indefinite. 

Mahapitiyage V. P. Peiris, coprofessor of surgery, 
University of Ceylon, and visiting surgeon, General 
Hospital and Lady Ridgeway Hospital, Colombo. 
Arrived 28 Aug. for 90 days. Sponsored by American 
Council on Edueation. 

August Rucker, president, Munich Technieal Uni- 
versity, Munich, Germany. Arrived 31 Aug. for 60 
days. Sponsored by American Council on Education. 


Meetings 


On 8 Oct. at the Hospital of the University of 
Pennsylvania, Philadelphia, a symposium on Anthrax | 
in Man will be held under the joint sponsorship of the 
Department of Health, Commonwealth of Pennsyl- 
vania, the Department of Public Health, City of 
Philadelphia, and the School of Medicine, University 
of Pennsylvania. All interested parties are invited to 
this one day symposium. There will be no registration 
fee. Further information may be obtained from Dr. 
Harry E. Morton, School of Medicine, University of 
Pennsylvania. 


A tentative program of 85 titles has been announced 
for the 28th annual fall meeting of the American Oil 
Chemists’ Society, to be held in Minneapolis, 11-13 Oct. 
There will be four symposiums: drying oils, waste 
disposal, utilization of surfactants, and analytical 
techniques. General chairman is James C. Konen of 
Archer-Daniels-Midland Co., Minneapolis. 


The seventh annual Gaseous Electronics conference, 
bringing together some 300 physicists from the United 
States and foreign countries, will be conducted at 
New York University, 14-16 Oct. The division of 
electron physies of the American Physical Society is 
cosponsor with N.Y.U. of the conference, which is 
being held in conjunction with the celebration of the 
centennial of the university’s College of Engineering. 
About 50 papers on technical subjects in the physics 
of gas discharge phenomena will be presented. 

Delegates from abroad this year will include the 
physicists F. Llewellyn Jones of the University of 
Swansea, South Wales, and T. E. Allibone, director, 
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Research Laboratories, Associated Electrical Indus- 
tries, Ltd. Chairman of the conference is W. P. Allis 
of Massachusetts Institute of Technology. 


A symposium on Nutritional Aspects of Blood 
Formation, made possible by a grant from the National 
Vitamin Foundation, will take place at the University 
of Cincinnati College of Medicine on 22 Oct. Proceed- 
ings will be published by the foundation. 


The 3rd biennial symposium, sponsored jointly by 
the Philadelphia and Wilmington organic chemists’ 
clubs, will be held in Philadelphia on 28 Oct. at the 
University of Pennsylvania Museum Auditorium. The 
principal speakers are E. J. Corey, University ef 
Illinois; A. C. Cope, Massachusetts Institute of Tech- 
nology; A. D. F. Toy, Voetor Chemical Works, Chi- 
eago; and A. R. Todd, Cambridge. For information 
write to William Langeland, Pennsylvania Salt Manu- 


facturing Co., Research Laboratory, Wyndmoor, 
Pennsylvania. 


Because extensive advances in many aspects of 
biological oceanography have been made since the last 
comprehensive general review 12 yr ago, the American 
Institute of Biological Sciences Committee on Hydro- 
biology, advisory to the Office of Naval Research, has 
undertaken a program ealling for a series of reviews 
by prominent specialists. The initial phase of this pro- 
gram will be a symposium of five subjects presented 
at the AAAS meeting in Berkeley, Calif., 26-31 Dee. 

The American Society of Limnology and Oceanog- 
raphy and the Ecological Society of America are co- 
sponsoring this symposium on “Recent advances in 
biological oceanography.” The following topics will be 
reviewed under the chairmanship of Robert W. Hiatt: 
(i) distribution of nutrients in the equatorial central 
Pacific Ocean by Townsend Cromwell and Thomas 
Austin; (ii) fluctuations in elupeoid fish populations 
by John C. Marr; (iii) sound seattering in the ocean 
by Gordon H. Tucker; (iv) ecologic adaptations to 
cold by Arctic marine organisms by Norman Wili- 
movsky; and (v) sound production by marine organ- 
isms by Marie Poland Fish. 


More than 500 chemists from all over the nation 
gathered at the University of Illinois on 3 Sept. to 
honor Roger Adams, head of the university’s chemistry 
department for 28 yr, who on 1 Sept. retired from 
that post to devote full time to research. Adams was 
described by Ernest H. Volwiler, president of Abbott 
Laboratories, Chicago, as “the keystone of a faculty 
group which, particularly in organie chemistry, is 
second to none in the world.” Volwiler was in 1918 the 
first of 172 persons who have since earned their doc- 
toral degree in chemistry at Illinois under Adams’ di- 
rection. Volwiler opened a 2-day symposium at which 
five other Adams alumni presented technical papers. 

For more than 30 yr Adams, who is a past presi- 
dent of AAAS, has averaged a scientific paper a 
month—375 all told. Among his scientifie achieve- 
ments are the isolation of gossypol, the complex pig- 
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ment in cottonseed that defied Ahemists for many 
years; isolation of the( principal of marijuana and 
synthesis of a compound 70 times as active; synthesis 
of a chemical for treating leprosy; development of a 
catalytic agent—platinum oxide—so useful to the 
chemical world it is often called “the Adams catalyst” ; 
participation in the synthesis of the pain-killing drug 
procaine when desperately needed during World War 
I; and development of a sneezing gas “Adamsite” for 
the U.S. Army. 


Early this month industry met with federal and 
state health authorities in Washington for the first 
national conference on shellfish sanitation to be held 
since 1925. Officials of about 20 states and the Domin- 
ion of Canada were among the participants. The plans 
of Japan, France and other countries to export shell- 
fish to the U.S. necessitate diseussion of protective 
health controls. Domestic problems stem from reeent 
developments in breeding and freezing processes, 
growth of towns in proximity to shellfish-eultivation 
areas, and improvement of sewage-treatment facilities 
in coastal regions previously closed to shellfish pro- 
duction because of pollution hazards. 


A new organization called the Society of Technical 
Writers has been founded. In the first issue of its offi- 
cial publication, Technical Writing Review, the society 
lists its aims: (i) developing and establishing stand- 
ards for technical writing; (ii) stimulating the ex- 
change of information of common interest in this and 
allied fields; (iii) encouraging the development and 
training of technical writers; (iv) aequainting others 
with the profession. 

At the first annual meeting in May, Paul H. Flint 
sueceeded Floyd Hickok as president. Other officers 
elected were v. pres Ronald B. Eames; treas., Ralph 
Fullerton; and see., tlyman Kana. In addition to the 
retiring president, Robert K. Schritzler and John V. 
E. Hansen became members of the executive board. 

To foster growth, a plan has been formulated to 
enable distant members to become active in the society. 
Interested persons are urged to communicate with the 
Society of Technical Writers, 28 Newbury St., Boston 
16, Mass. 


Education 


Only three universities—the University of Illinois, 
Johns Hopkins University, and the University of 
Pittsburgh School of Health—offer graduate programs 
in bioclimatology, the new name for science dealing 
with the effect of physical environment on human 
beings, animals, and plants. However, a few courses 
are given elsewhere in this country and more work is 
being done in Germany. While the demand for persons 
with this type of training is chiefly in the government 
and in teaching, indications are that such persons 
may be sought by industry as more is learned about the 
field, 
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Veterinary Corps officers of the Army and the Air 
Foree will receive special training in evaluating the 
effects of ionizing radiation from atomic weapons on 
foods and food producing animals. The 2-wk course, 
which is the first of its type to be offered in the United 
States, will be conducted at the Oak Ridge Institute 
of Nuclear Studies. The curriculum ineludes biological 
aspects of radiation phenomena, dosimetry, radiobio- 
assay in animal tissues, radiation syndromata in the 
domestic animals, and disposition and salvage of 
radiocontaminated foods. 


Harvard University has received a 5-yr grant of 
$275,000 from the Rockefeller Foundation for the 
purpose of integrating the teaching of comprehensive 
medical care into the medical school curriculum. Medi- 
eal students will be assigned to families living in the 
vicinity of, and now receiving medical care from, the 
Massachusetts General Hospital and related commu- 
nity agencies. The program is to be directed for the 
Harvard Medical School by a policy committee repre- 
senting Harvard Medical School, Massachusetts Gen- 
eral Hospital, and Boston Lying-In Hospital. Joseph 
Stokes, III, instructor in preventive medicine at the 
Harvard Medical School and clinical assistant in 
medicine at Massachusetts General Hospital, will head 
the program staff under the general supervision of the 
chairman of the policy committee, David D. Rutstein, 
professor of preventive medicine at Harvard. 


The Jesse H. Jones Medical Library of the Texas 
Medical Center, Houston, was dedicated with appro- 
priate ceremonies on 9 Sept. This library, developed 
by the Houston Academy of Medicine, is housed in a 
large building that also contains an auditorium and 
special lounges for the health professions. The dedica- 
tion address was given by Chauncey D. Leake, execu- 
tive director of the University of Texas Medical 
Branch, Galveston. 


Illinois Institute of Technology will offer for the 
first time this fall a new course in nuclear engineering. 
The course is designed to instruct engineering gradu- 
ates in the fundamentals of radioactivity and the 
manipulation and control of atomie energy. It will be 
taught by Walter Fagan, who helped develop the 
atomice-powered submarine Nautilus. 


Construction of the new $340,000 Rich’s Electronic 
Computer Center has begun at the Georgia Institute 
of Technology. The center will be the largest and most 
complete of its type in the South, and the first of its 
kind in a southern educational institution. The project 
has been made possible by a grant of $85,000 from the 
Rich Foundation of Atlanta, and an additional $85,- 
000 from the Georgia Tech Research Institute. A 
$170,000 building to house the center is being provided 
through the University System Authority of Georgia. 

Because of the great demand for the services of an 
electronic digital high-speed computer, a medium- 
sized, general purpose instrument will be purchased 
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and put into operation as soon as possible in tempo- 
rary space to be provided by the institute’s Engineer- 
ing Experiment Station. Later, a larger and more 
powerful computer will be constructed. 

The services of the two computers will be made 
available to southeastern industry and _ business 
through the Georgia Tech Research Institute. The 
actual operation will be under the direction of the 
Engineering Experiment Station, assisted by the per- 
sonnel of the School of Mathematies. 


The School of Tropical and Preventive Medicine of 
the College of Medical Evangelists has announced the 
expansion and change in name of the former depart- 
ment of ichthyology and herpetology. The new divi- 
sion will be called the department of biotoxicology, 
and will include laboratories in histology, pharmacol- 
ogy, chemistry, taxonomy, toxicology, ichthyology, 
herpetology, and botany. The department’s extensive 
library on poisonous and venomous marine organisms 
will ultimately be expanded to include other types of 
poisonous and venomous organisms. 

Research areas of particular interest are: (i) poi- 
sonous and venomous organisms and their relationship 
to military and preventive medicine; (ii) The rela- 
tionship of poisonous marine organisms to the devel- 
opment of new protein food sources from the sea; (iii) 
screening of organic compounds from natural products 
and an evaluation of their application to industry and 
medicine. The research program will be headed by 
Bruce W. Halstead, head of the department, who will 
continue his research in medical ichthyology. 


A 3-ton, $42,000 mass spectrometer has been added 
to the research facilities of the University of Michigan. 
The fourth spectrometer of its kind in the nation 
owned by a university, it has been installed in the 
chemical and metallurgical engineering department of 
the College of Engineering, where it will be under 
the direction of David M. Brown. 


Available Fellowships and Awards 


Argonne National Laboratory has announced that 
applications for temporary research appointments at 
the Laboratory for the next academic year will be ac- 
cepted until 15 Dee. Positions are available in biology, 
chemistry, engineering, medicine, metallurgy, and 
physies. The Laboratory reserves temporary positions 
each year for members of university and college facul- 
ties who will return to their academic institutions after 
the temporary residence at the laboratory. 

Appointments will ordinarily be made for a period 
of approximately 1 yr although applications for the 
summer, or for other periods less than a year, will be 
considered in cases where useful results can be antici- 
pated in the shorter time. Each applicant must be en- 
dorsed by his own academic institution. Further in- 
formation may be obtained from J. C. Boyee, 
Associate Laboratory Director, Argonne National 
Laboratory, Box 299, Lemont, TIl. 
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On behalf of the James Picker Foundation, the Na- 
tional Academy of Sciences—National Research Coun- 
cil announces the continued availability of funds in 
support of radiological research during 1955-56. Ap- 
plications are reviewed by the Committee on Radiol- 
ogy of the NAS-NRC’s division of medical sciences. 
Final determination of awards is made by the founda- 
tion upon recommendation of the committee. The 
foundation has expressed particular interest in the 
support of studies oriented toward the diagnostic as- 
pects of radiology. Awards are not restricted to citi- 
zens of the United States. 

Grants-in-aid are designed to encourage research 
offering promise of improvement in radiological meth- 
ods of diagnosis or treatment of disease. Applications 
must be submitted on or before 30 Nov. 

Grants for scholars are a transitional form of sup- 
port, designed to bridge the gap between the comple- 
tion of fellowship training and the period when the 
young scientist has thoroughly demonstrated his 
competence as an independent investigator. A grant 
of $6000 per year will be made directly to the scholar’s 
institution as a contribution toward his support, or 
his research, or both. Initial grants are limited to 1 yr, 
but renewal may be recommended. Applications should 
be submitted by the institution on behalf of the eandi- 
date prior to 30 Nov. . 

Fellowships in radiological research, available under 
the program of the foundation, have been announced 
separately [Science 120, 449 (17 Sept. 1954) }. 

Further details and application blanks may be ob- 
tained from the Division of Medical Sciences, Na- 
tional Academy of Sciences—National Research Coun- 
cil, 2101 Constitution Ave., NW, Washington 25, 
D.C. 


Grants and Fellowships Awarded 


The Campbell Soup Co. has made a grant of $6000 
to Rutgers University to study the need for maintain- 
ing a proper balance of the minerals, sodium, potas- 
sium, calcium, and magnesium in soils used for pro- 
ducing tomatoes. This work will be carried out by 
the university’s department of soils at the New Jersey 
Agricultural Experiment Station. 


Columbia Ribbon and Carbon Manufacturing Co., 
Inc., Glen Cove, N. Y., has awarded a $5000 research 
contract to Adelphi College to support research in 
the field of duplication processes, centering specifically 
on the problem of permanency in spirit hectograph- 
ing. The ultimate aim of the project is to produce a 
hectograph ink that will not fade over ‘a period of 
time. 


The first Drummond fellowship in nutrition has been 
awarded to Iain MacIntyre at the Postgraduate Medi- 
cal School of London. The Drummond fellowships are 
endowed from the proceeds of a recent appeal in mem- 
ory of the late Sir Jack Drummond. 


24 SEPTEMBER 1954 


Eli Lilly and Co. has announced these research 


grants. 

University of Chicago. J. B. Kirsner, dept. of medicine. 
Peptic ulcer in relation to certain hormonal and enzymologic 
aspects. 

Cornell University. T. P. Almy, dept. of medicine. Neuro- 
humoral mechanisms in intestinal motility. 

University of Illinois. Fellowship for dept. of chemistry. 

University of Louisville. M. M. Best, dept. of medicine. 
Atherosclerosis and cholesterol metabolism. 

University of Minnesota. P. S. Hagen, dept. of medicine. 
Relationship of vitamin B,, and intrinsic factor. 

New York University. H. Doubilet, College of Medicine. 
Effect of Paveril Phosphate and related substances in relax- 
ing the sphincter of Oddi. 

New York University. C. F. Wilkinson, Jr., Post-Graduate 
Medical School. Notycin. 

St. Luke's Hospital, New York. T. B. Van Itallie, dept. of 
medicine. Glucagon-induced hyperglycemia as an index of 
liver function, and glucagon in the peripheral uptake of 
glucose. 

University of Washington. E. H. Fischer, dept. of biochem- 
istry. Structure of crystalline amylases. 

Western Reserve University. E. W. Sutherland, School of 
Medicine. Mechanism of the action of hormones, primarily 
the hyperglycemic factor and epinephrine. 


The Hematology Research Foundation of Chicago 
has announced the following awards. 
Fellowships 


Bracha Ramot, Michael Reese Hospital, Chicago, the Ruth 
Berger Reader fellowship. 

Sheldon J. Horowitch, Michael Reese Hospital, Chicago, a 
fellowship in hematology. 
Grants 


- H. L. Alt, Northwestern University Medical School. In 
vivo and in vitro studies of the bone marrow function in man 
by chemical and isotopic techniques, $3000. 

F. E. Trobaugh, Jr., Presbyterian Hospital. Free and filter 
paper electrophoretic studies of serum and urinary proteins 
in various hematologic disorders, $3600. 

Y. Matoth, Hebrew University-Hadassah Medical School, 
Israel. Pathogenesis of anemia in acute leukemia, $1500. 


The John Simon Guggenheim Foundation has an- 
nounced the award of the following 24 fellowships in 
the American republies, Puerto Rico, and the Philip- 
pines. 


Gerardo Offimaria Ocfemia, College of Agriculture, Univer- 
sity of the Philippines, Laguna. Transmission of plant dis- 
eases by insects. 

Mario Meneghini, Biological Institute, Sfio Paulo, Brazil. 
Mechanism of multiplication of plant viruses. 

Alfonso Trejos-Willis, dept. of protozoology, University of 
Costa Rica. Diseases transmitted by fungi. 

Americo Pomales-Lebron, dept. of bacteriology, University 
of Puerto Rico School of Medicine, San Juan. Medical bac 
teriology, with special reference to brucellosis. 

Lauro Sollero, dept. of pharmacology, School of Medicine 
and Surgery, National University of Brazil, Rio de Janeiro. 
Pharmacology in relation to problems of cardiology. 

Carlos Eyzaguirre Edwards, dept. of neurophysiology, 
Catholic University of Chile, Santiago. Physiology of the 
nervous system. 

Raulino Reitz, Herbarium Barbosa Rodrigues, Itajai, Bra- 
zil. Botany with particular reference to the trees of the state 
of Santa Catarina, Brazil. 

Jorge Helios Morello Wyler, dept. of plant physiology, Uni- 
versity of Tucuman, Argentina. Comparative studies of shrubs 
common to desert regions of North and South America. 

Gustavo Fuertas Gonzalez, dept. of botany, Menor Clare- 
tiano Seminary, Bosa, Colombia. Paleobotany. 

Alfredo Pacyaya, St. Mary's School, Sagada, Mountain 
Province, Republic of the Philippines. Life and culture of the 
Mountain Province peoples of the Philippines. 

Lauro José Zavala, Honduran National Institute of An- 
thropology and History, Tegucigalpa, Honduras. The early 
cultures of Honduras. 

Juan Caudmont, Colombian Institute of Anthropology, 
Bogota, Colombia. Linguistic study of the native languages 
of Colombia. 
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Silvio Diaz Escobar, Clinical Hospital, Asuncion, Paraguay. 
Surgery with special reference to cancer. 

Orlando Fals-Borda, Bogota, Colombia. Mingling of Span- 
ish culture and the culture of the Chibcha in Colombia. 

Felix Gonzalez Bonorino, dept. of geology, University of 
Buenos Aires. Geology with special reference to the develop- 
ment of new techniques for locating mineral deposits. 

Teodoro G. Megia, Bureau of Fisheries, Department of 
Agriculture and Natural Resources, Republic of the Philip 
pines. Oceanography with particular reference to problems 
of fisheries. 

William H. Partridge, Argentine Museum of Natural Sci- 
eaces, Buenos Aires. Birds of northeast Aigentina, southeast 
Brazil, and eastern Paraguay. 

Renato Lion de Araujo, Biological Institute, Sio Paulo, 
Brazil. Neotropical termites. 

Pedro Wygodzinsky, Miguel Lillo Institute and National 
University of Tucuman, Argentina. Taxonomic studies of the 
insect subfamily Emesinae. 

Paulo Erichsen de Oliveira, division of geology and miner- 
alogy, National Dept. of Mineral Production, Rio de Janeiro. 
Fossils of the Cretaceous-Tertiary of Brazil and of the North 
American Atlantic coast. 

Jorge A. Crespo, Argentine Museum of Natural Sciences, 
Buenos Aires. Ecology and distribution of Argentine mam- 
mals. 

Manuel Garcia Morin, dept. of chemistry, University of 
Puerto Rico, Rio Piedras. Nuclear magnetic resonance of cer- 
tain chemical compounds. 

Norberto José Palleroni, Institute of Microbiology of the 
National University of Cuyo, Mendoza, Argentina. Biochem- 
istry of microorganisms. 

Victor Manuel Blanco, dept. of astronomy, Case Institute 
of Technology, Cleveland, Ohio. Red supergiant stars in cer- 
tain areas of the Milky Way. 


The Minneapolis-Honeywell Regulator Co. has an- 
nounced that two new postgraduate fellowships for 
engineering and physics students have been set up 
with Purdue University and Tau Beta Pi. For the past 
several years, Honeywell has established at least one 
new fellowship annually, and these last bring to seven 
the total number offered by the company. 


The Philadelphia College of Pharmacy and Science 
has announced the receipt of more than $80,000 from 
the estate of the late Gustavus A. Pfeiffer, formerly 
president of William R. Warner and Warner Hudnut, 
Ine., of New York City. The legacy was given as a 
tribute to the organization’s work in research and 
teaching. It has also been announced that the fund 
drive initiated by the college a little over a year ago 
has now resulted in contributions of more than $1.5 
million, an amount that does not include regular gifts 
received for the maintenance of the college. Ninety 
percent of the special fund came from alumni, 40 per- 
cent of whom made pledges and contributions. 

In 1821 the Quaker founders of the college had 
written into the constitution that the corporate body 
was never to solicit or receive aid from the state, and 
the college has kept faith with that trust. In the past 
10 yr it has, without benefit of outside collecting or- 
ganizations, brought into the holdings of the college 
something in excess of $3 million. 


The annual Robert Scripps fellowship in biology 
for 1954-55 has been awarded to June Mahon by 
the Zoological Society of San Diego. The problems 
that will concern her include a survey of internal 
parasites of zoo mammals and birds, with special ref- 
erence to tapeworms, and the study of parasites of 
Central and South American animals. 
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Following are the second-quarter grants recently 
announced by the Rockefeller Foundation. 


Harvard Medical School. Family treatment plan for broad- 
ening the training experience of undergraduate students and 
junior staff members, 5 yr, $275,000. 

National Research Council. Work of Committee for Re- 
search in Problems of Sex, 3 yr, $150,000. 

University of California. Research work of Virus Labora- 
tory, 7 yr, $210,000. 

University of Illinois. C. W. Kearns. Insect resistance to 
DDT, 5 yr, $75,000. 

University of Illinois. G. W. Salisbury, dept. of dairy 
science. Biochemical and physiological process by which pro- 
teins are produced by animals, 6 yr, $100,000. 

University of Saskatchewan. D. G. MecKerracher and A. 
lloffer, dept. of psychiatry. Basic studies in schizophrenia, 
3 yr, $121,275. 

Marine Biological Laboratory, Woods Hole, Mass. Support 
of research and training, $100,000. 

University of Texas. Evolution in Drosophila, 5 yr, $100,000. 

Columbia University. Lamont Geological Observatory. Ma- 
rine biology research, $90,000. 

Washington University. B. Commoner. Biochemistry of the 
determinative effects exerted by tobacco mosaic virus on the 
host, 5 yr, $75,000. 

National Research Council. Fellowships in medical sciences, 
$150,000. 

University of Sheffield. H. A. Krebs. Chemical mechanisms 
by which the living cell utilizes foodstuffs and the energy 
they provide, $80,000. 

Columbia University. L. C. Dunn and T. Dobzhansky, In- 
stitute for the Study of Human Variation. Human genetics 
and heredity, 3 yr, $50,000. 

Department of Health, Puerto Rico. Survey of medical and 
public health facilities in the Bayamon region, 18 mo, $63,500. 

National Research Council Division of Biology and Agri- 
culture. Work of Committee on Educational Policies, 3 yr, 
$50,000. 

Ministry of Agriculture of Mexico. Scholarship program 
for agricultural research, 1 yr, $70,000. 

McGill University. Training program of dept. of psychiatry, 
6 yr, $47,250. 

University of Durham, England. Training of public health 
engineers for West Africa, $48,000. 

National University of Colombia. Equipment for medical 
school building, $60,000. 

McGill University. D. O. Hebb. Physiological basis of psy- 
chological phenomena, 5 yr, $60,900. 

New York Botanical Garden. W. J. Robbins. Basic plant 
biochemistry, 5 yr, $35,000. 

Connecticut Agricultural Experiment Station. D. F. Jones, 
dept. of genetics. Genetics, 5 yr, $25,000. 

University of Minnesota. Dight Institute for Human Genet- 
ics. Human genetics, 2 yr, $19,400. 

University of Minnesota School of Medicine. Dept. of phys- 
iology. Mathematical biophysics, 3 yr, $19,500. 

Medical Library Association. Foreign fellowships in medi- 
eal librarianship, 2 yr, $15,000. 

National Research Council. Work of Commission on Human 
Resources and Advanced Training, $12,000. 

Harvard University. Laboratory of Social Relations. Meth 
odology of attitude studies, $6000. 

University of Chicago. L. R. Dragstedt, dept. of surgery. 
Visit to surgical centers in the British Isles and Europe, 
$2250. 

Johns Hopkins University. E. V. McCollum. Protein chem- 
istry, 1 yr, $5000. * 

Johns Hopkins University. J. E. Rose, School of Medicine. 
Service as visiting professor at University of Chile, $1450. 

Yale University. N. J. Giarman, dept. of pharmacology. 
poston as exchange professor at University of Edinburgh, 

Yale University. J. L. Melnick, dept. of microbiology. Visit 
to virus centers in Israel, $600. 

Cornell University. R. D. Walk. Analysis of research ma- 
terials on psychological stress, $4830. 

University of California. R. L. Metcalf, Citrus Experiment 
Station. Mode of action of insecticides, 2 yr, $15,000. 

— University. M. Heidelberger. Immunochemistry, 
0. 


Sloan-Kettering Institute for Cancer Research. Expenses 
of symposium on trace elements, $10,000. 

Dartmouth College. R. P. Forster and R. W. Barratt. Cel- 
lular physiology and microbiology, $10,000. 

New York University. B. D. Davis, dept. of pharmacology. 
Research, $6000. 
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University of Wisconsia. H. T. Wenham, dept. of plant 
pathology. Visit to agricultural, educational, and research 
centers in U.S., $700. 

University of Illinois. G. S. Fraenkel, dept. of entomology. 
Visit to centers of research in insect physiology in Japan, 
Southeast Asia, India, and Israel, $2000. 

Washington University. P. J. Campisi, dept. of sociology. 
Community study of Ivrea, Italy, $7500. 

California Institute of Technology. H. Brown. Visit to 
study mineral resources of India, $4650. 

Massachusetts General Hospital. R. D. Adams, dept. of 
neurology. To visit neurological centers in Europe, including 
England, $2500. 

University of Pennsylvania. Exchange program with Uni 
versity of Stockholm, $2100. 

Department of Health, Puerto Rico. J. A. Perez, Hospital 
Survey and Construction Bureau. Visit to medical care cen- 
ters in U.S., $575. 

Department of Health, Puerto Rico. E. Quintero, division 
of public health. Visit to medical care centers in U.S., $400. 

University of Missouri. V. H. Harrison, division of nursing 
education. Study of university nursing schools and continu- 
ing medical and nursing education programs, $1000. 

University of Toronto. Teaching and research in depart- 
ments of medicine, and hygiene and preventive medicine, 
$29,150. 

McGill University. F. C. Fraser, dept. of genetics. Human 
genetics, $7900. 

University of Saskatchewan College of Medicine. Visit to 
medical education centers in U.S. and Canada by seven staff 
members, $6000. 

McMaster University, Canada. S. S. Kirkwood, dept. of 
chemistry. Enzyme research, $6300. 

University of Copenhagen. T. Kemp, Institute of Human 
Genetics. Genetics of mental defect, 5 yr, $14,200. 

University of Turku, Finland. Equipment for medical fac- 
ulty, $6200. 

University of Paris. Travel for American delegates to col- 
loquium on physiology of plants grown in tissue culture, 
$2400. 

University of Naples. G. Montalenti, Institute of Genetics. 
Genetics, 5 yr, $28,000. 

University of Pisa. G. Moruzzi, dept. of physiology. Neuro- 
physiology, 5 yr, $25,000. 

University of Utrecht. D. J. van Lennep, Institute of Clini- 
cal and Industrial Psychology. Teaching and research, 3 yr, 
$8900. 

University of Oslo. @. Odegird. Epidemiology of mental 
disease, 3 yr, $17,000. 

University of Oslo. S. G. Laland, Faculty of Sciences. 
Chemistry of nucleic acids, $2000. 

University of Oslo. T. Braarud. Visit to marine biology 
research centers in California, $660. 

University of Bern. Equipment and assistance for foreign 
guests of Theodor Kocher Institute, 4 yr, $25,000. 

University of London. B. J. Mason, Imperial College of 
Science and Technology. Physical and chemical properties of 
water, 3 yr, $18,000. 

University of London. J. T. Randall, King’s College. Elec- 
tron microscope for research in biophysics, $6000. 

British Medical Research Council. J. N. Morris, Social 
Medicine Research Unit. Visit to U.S. to observe work in 
epidemiology of chronic diseases, social medicine and teaching 
of preventive medicine, $1150. 

St. George’s Hospital, London. M. B. Powell. Visit to nurs- 
ing schools and nursing service institutions in North America, 
$1700. 

Middlesex Hospital Medical School, London. J. F. Tait. 
Extension of visit to centers of biophysics research in U.S. 
and Canada, $1100. 

University of Liverpool. T. W. Goodwin. Visit to centers 
of biochemistry research in U.S. $1200. 

St. Andrews University, Scotland. Equipment for dept. of 
biochemistry, $1700. 

St. Andrews University, Scotland. L. W. Poel, dept. of 
botany. Plant physiology, $1200. 

Stanley Medical College, Madras, India. A. A." Ayer, dept. 
of anatomy. Visit to U.S., Canada and Europe to observe 
trends in medical teaching and research with special refer- 
ence to anatomy, $4450. 

Conference of Indian medical educators. Discussion of un- 
dergraduate medical education in India, $5000. 

Israel Foundations Trustees, Jerusalem. N. Goldblum. Virus 
studies, $10,000. 

American University of Beirut, Lebanon. L. Giaccai, dept. 
of radiology. Visit to radiologic centers in U.S. and Canada, 
$2500. : 
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Darbhanga Medical College, Bihar, India. N. L. Mitra, 
dept. of anatomy. Equipment, $5200. 

Walter and Eliza Hall Institute of Medical Research, Mel- 
bourne. E. L. French. Visit to U.S. diagnostic and research 
a. in virus, rickettsial, and systemic fungal diseases, 

Tokyo University Medical School. Y. Mikamo, dept. of 
medicine. Visit to U.S. teaching hospitals, $3100. 

Otago University Medical School, Dunedin, N.Z. J. B. 
Howie, dept. of pathology. Visit to hematological centers in 
U.S. and Canada, $1750. 

Otago University Medical School, Dunedin. F. H. Smirk. 
dept. of medicine. Visit to U.S. and Canada to observe hyper- 
tensive and cardiovascular research, and practice and teach- 
ing of general medicine, $1000. 

University of the Philippines. Services of J. E. deYoung, 
socivlogist, $5000. 

Secretariat of Agriculture, Sido Paulo, Brazil. Equipment 
for Institute of Agronomy research on insect ecology, $10,000. 

University of Sio Paulo. F. Andreazi, dept. of animal hus- 
bandry. Equipment for research in animal nutrition, $5800. 

University of SAo Paulo. K. F. Santos, dept. of surgery. 
Visit to U.S. centers for teaching of surgery, $3100. 

Mandaqui Tuberculosis Hospital, Sio Paulo. G. M. Botelho, 
dept. of surgery. Visit to U.S. centers of thoracic surgery, 
$2550 

Medical School of Pard, Belém, Brazil. M. M. Sampaio, 
dept of histology and embryology. Assistant professorship 
of Lousiana State University, $600. 

University of Chile. H. A. Rodriguez, dept. of medicine. 
Visit to observe teaching of internal medicine in U.S., $2700. 

Ministry of Agriculture, Santiago, Chile. M. Astorga C., 
director-general of agriculture. Visit to Mexican and Co- 
lombian agricultural programs and to New York, $2750. 

Pan-American Agricultural School, Tegucigalpa, Honduras. 
Scholarships to agricultural colleges in U.S., $30,000. 

National University of Mexico. O. H. Wheeler, Institute 
of Chemistry. Research, 1 yr, $4500. 

National University of Mexico. L. Vazquez G., biology dept. 
Visit to scientific institutions and museums in U.S., $1850. 

University of Cuzco, Peru. C. Vargas C. Visit to potato 
research centers in U.S., $2825. 

University of the Republic, Montevideo, Uruguay. Faculty 
of Veterinary Medicine. Poultry pathology and animal ge- 
netics, $10,000. 

Ministry of Public Health, Montevideo. Institute of Bio- 
logical Research, Salary of secretary-librarian, 1 yr, $1000. 


In the Laboratories 


The opening of a new distribution center to meet 
the inereased formaldehyde needs of chemical and 
textile industries in the South Atlantic States has 
been announced by the Borden Co.’s chemical divi- 
sion. The new center is at Kernersville, N.C. 


Cornell Aeronautical Laboratory, Inc., Buffalo, has 
announced a major wind tunnel modernization pro- 
gram that will double the power of its large variable 
density tunnel and permit further exploration of the 
transonic speed range. The project, sponsored by the 
U.S. Air Foree and administered by the U.S. Army 
Corps of Engineers, will cost $1,600,000. It calls for 
an increase from 15,000 to 30,000 hp and change to 
an 8 ft by 10 ft transonie throat seetion of Cornell’s 
original design. The section will be used for study of 
airplane and missile models up to speeds 114 that of 
sound. The laboratory will spend $200,000 of its own 
funds on the throat modification. 


Plans for eonstruction of a $2,550,000 laboratory 
building for long-range and fundamental research by 
the Du Pont Co.’s electrochemicals and pigments de- 
partments has been announced. It will provide space 
for approximately 50 scientists to pursue research on 
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new products for the metals, textile, and paper in- 
dustries; new venture studies based on important in- 
dustrial needs; and fundamental studies of major ex- 
isting products of the department. It is scheduled for 
completion by the end of 1955. 


The Ethyl Corp., New York, has announced the ap- 
pointment of Richard K. Seales, former director of 
automotive products research, as general manager of 
the Detroit research laboratories and of George F. 
Kirby, Jr., former director of research on chemical 
products, as general manager of research and engi- 
neering at the Baton Rouge manufacturing plant. 

A realignment of research and development work 
has been made in order to broaden the scope and ef- 
fectiveness of Ethyl’s research and technical services 
to the oil industry. Under the new organizational plan, 
all research programs in the automotive products field 
will be conducted at the Detroit laboratories and re- 
search and engineering on chemical products and on 
manufacturing processes will be concentrated at the 
plant in Baton Rouge. 


A laboratory for measuring and analyzing magnetic 
materials was opened recently by the carboloy depart- 
ment of General Electric Co., Detroit. Facilities enable 
engineers to check designs, measure performance and 
efficiency of equipment, establish standards, calibrate 
precision magnetic assemblies, and evaluate new mag- 
netic materials. Among the laboratory’s major instal- 
lations are a recording hysteresigraph and a 3000-v 
eapacitor-discharge impulse magnetizer. 


The Nordic Mining Co., Ltd. has announced the dis- 
covery of lead and zine minerals worth an estimated 1 
million krona ($15,000,000) at Mestersvis, Greenland. 
Processing of the newly found minerals is expected 
to start in the spring of 1956, and first shipments are 
scheduled to leave the Arctic that autumn. The com- 
pany was founded in 1952. Shareholders are Canadian 
Frobisher of Toronto, the Swedish mining companies 
Boliden and Stora Kopparsberg, the Danish govern- 
ment, and various Danish enterprises. The research at 
Mestersvis was supported by a Danish government 
loan of Kr. 12,500,000 ($1,800,000). 


Miscellaneous 


The International Academy of Proctology an- 
nounees the renewal of the postgraduate teaching fund 
to provide gift subscriptions to the American Journal 
of Proctology to 900 of the largest hospital libraries 
in this country and abroad. Beginning with the first 
issue of 1955, the journal will change from a quarterly 
to a bimonthly publication. 


The following chemicals are wanted by the Registry 
of Rare Chemicals, Armour Research Foundation of 
Illinois Institute of Technology, 35 W. 33 St., Chi- 
eago, Ill.: truxillie acid; 1,2,3-butanetriol; chroman- 
5,6-quinone; alpha,alpha’-diphenyl-beta-pieryl hydra- 
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zil; p-ethyl acetophenone; dilaurylselenide; ethy! 
alphe-methlacetoacetate; methylnitrolie acid; oxalo- 
succinie acid; zine hydride; dihexyl carbonate; cyano- 
gen; ecycluhexylamine dodecylphenoxy acetate; 2,4- 
dichlorobenzyl aleohol; potassium  thioplatinate; 
2,3,5,6-tetramethylbenzoie acid; 9-phenyl-2,6,7-trihy- 
droxy-3-fluorone; dihydrophorone; diethyl germanium 
iodide; 3,3,3-trichloropropylene. 


An English translation by Séverine H. Britt of a 
French paper entitled “Contribution to the study of the 
physicochemical structure of clays” (Contribution a 
l'étude de la structure physicochimique des argiles) 
by Remy Hébert, which was originally published in 
Annales des Mines, No. 6, p. 3-48, Paris, 1950, has 
been placed in open file by the U.S. Geological Survey. 
The translation may be consulted at the Survey library 
in Washington, D.C. and at the Survey library in 
Denver, Colo. No copies are available for public dis- 
tribution. 


On 30 June, a final report of a research project, 
“Performance examinations for the training and selec- 
tion of scientific personnel,” was released by Haym 
Kruglak of the physies department at the University 
of Minnesota. The work was carried out under a con- 
tract with the Office of Naval Research. 


The development of forest policy in three of the 
world’s most advanced forestry nations is the subject 
of Public Policy Toward Private Forest Land in 
Sweden, Norway, and Finland by R. E. Marsh, pub- 
lished recently by the Charles Lathrop Pack Forestry 
Foundation. The foundation was organized and en- 
dowed in 1930 to promote educational and scientific 
work in connection with a constructive policy of forest 
protection and extension, and to increase publie appre- 
ciation of forests as natural resources essential to the 
national welfare. In pursuit of these aims, it has ear- 
ried on numerous studies concerned with forest re- 
sources and their management, and has published over 
16 books and bulletins dealing with the subject. This 
latest publication is available for $1 from the founda- 
tion, 1214 16th St. NW, Washington 6, D.C. 


A committee of the Washington Association of 
Scientists, the Washington chapter of the Federation 
of American Scientists, has been formed to provide 
the service formerly rendered by the National Com- 
mittee on Atomic Information in answering queries on 
atomic energy. Bibliographies of books, periodicals, 
pamphlets, and films, as well as study kits, may be 
obtained at nominal cost by writing to the Washington 
Committee on Atomic Information, 1749 L St., NW, 
Washington, D.C. 


Many of Camp Detrick’s contributions to safety in 
the biological laboratory were on display at the Inter- 
national Congress of Clinical Pathology, which took 
place 6-10 Sept. in Washington, D.C. The exhibit con- 
sisted of vividly presented pictures, slides, and scale 
models of instruments and techniques developed or 
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studied by the Army Chemical Corps at Detrick and 
now available for public use. 


The Smithsonian Institution announces the publica- 
tion of the ninth revised edition of the Smithsonian 
Physical Tables, compiled by W. E. Forsythe, physi- 
cist (retired) of the General Electrie Co. In addition 
to most of the information included in former editions, 
the new edition contains sections on atomic and nu- 
clear physics; in other fields, such as cosmic rays, 
electronics, plastics, aeronautics, and radiation, the 
material has been greatly amplified. The book may be 
obtained at cost—$9 for paperbound copies, $10 for 
clothbound—from the Editorial and Publications 
Division, Smithsonian Institution, Washington 25, 
D.C. 


Another step has been taken toward the completion 
of a handbook on numerical values pertaining to biol- 
ogy. A so-called fascicle, Standard Values in Nutrition 
and Metabolism, of the projected Handbook has been 
prepared under the supervision of the Committee on 
the Handbook of Biological Data, American Institute 
of Biological Sciences, Division of Biology and Agri- 
culture, National Research Council. The book, ecur- 
rently distributed as Wright Air Development Center 
Technical Report 52-301, is issued under the joint 
sponsorship of the Air Foree, Army, Navy, and 
Atomic Energy Commission, and is a volume of tables 
of standard quantitative and descriptive data on ani- 
mal and plant forms. It is intended for use by students 
and by laboratory and clinical investigators working 
on biological problems, and will be available in a com- 
mercial edition from W. B. Saunders and Co., Phila- 
delphia, in October. The first fascicle, Standard Values 
in Blood, issued 2 yr ago, has already established it- 
self as an indispensable and widely used tool. 

Standard Values in Nutrition and Metabolism is 
the product of the contributions of over 800 specialists 
in the fields of nutrition and metabolism in this coun- 
try and abroad. Its 160 tables were subjected to exten- 
sive review by experts in the respective subjects. The 
223 pages of tables and 16 pages of diagrams contain 
many thousands of items of authoritative data— 
mostly quantitative, but with important non-numerical 
exceptions. J. W. Haim of the Wright Aero Medical 
Laboratory directed preparation of the work, and 
Errett C. Albritton of the George Washington Uni- 
versity Medical School was editor. 


The Federation of American Scientists is continuing 
its survey of the effects on science of the visa policies 
in existence under the present United States immigra- 
tion act [Science 119, 342 (12 Mar. 1954) ]. The Fede- 
ration is interested in information about éases involv- 
ing visa difficulties. It would be helpful if as many 
details as possible are given, and in each specifie case 
the extent to which material must be treated as confi- 
dential should be indicated. Please communicate with 
the Federation of American Scientists, Committee on 
Visa Problems, Box 1191, Stanford, Calif, 
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After an interval of almost 10 yr, publication of the 
Zeitschrift fiir Kristallographie will be resumed. The 
publishers, Akademische Verlagsgesellschaft, m.b.H., 
Frankfurt am Main, announce that Vol. 106, No. 2, 
will be released during October. Professors M. J. 
Buerger (Massachusetts Institute of Technology), F. 
Laves (Mineralogisch-petrographisches Institut der 
Eidg. Techn. Hochschule, Zurich), G. Menzer (Uni- 
versitatsinstitut fiir Kristallographie und Mineralogie, 
Miinchen), and I, N. Stranski (Technische Universitat, 
Berlin-Charlottenburg) have agreed to serve as editors 
of the journal and will exert every effort to perpetuate 
the tradition of this international periodical founded 
by Paul von Groth in 1877. 

Articles will be printed in German, English, French, 
and Italian. The October issue will contain original 
papers by F. Albrecht, G. Borrmann, W. Gerriseh, E. 
Hellner, F. Laves, G. Menzer, K. Plieth, I. Schéne- 
wald, I. N. Stranski, and G. Wolff. The Zeitschrift 
will be published irregularly. One volume will consist 
of six issues, priced individually. (The price per vol- 
ume will be approximately $16.65 or about DM 70.00.) 
Orders and inquiries should be addressed to the pub- 
lisher at Holbeinstrasse 25-27, Frankfurt am Main, 
Germany. 


Necrology 


‘David P. Barrows, 81, educator, author, and former 
president of the University of California, Berkeley, 
Calif., 5 Sept.; Jean Broadhurst, 80, research virolo- 
gist, author, and professor emeritus of bacteriology 
at Teachers College, Columbia University, New York. 
N.Y., 5 Sept.; Harry F. Dietz, 63, entomologist and 
manager of the agricultural and chemicals section of 
the Grasselli Chemicals Dept., E. I. du Pont de Nem- 
ours Co., Wilmington, Del., 4 Sept.; Irwin Edman, 57, 
author and chairman of the department of philosophy 
at Columbia University, New York, N.Y., 4 Sept.; 
Henry P. Folland, 67, pioneer aircraft designer, Not- 
tingham, England, 5 Sept.; Alfred P. Hart, 66, pedia- 
trician and pioneer in Rh negative blood transfusions, 
Toronto, Canada, 4 Sept.; Glenn S. Hiers, 58, re- 
search chemist for the Collins & Aikman Corp., 
Philadelphia, Pa., 6 Sept.; David B. Jones, 74, author 
and retired head of the protein investigation labora- 
tories of the bureau of human nutrition and home 
economies, U.S. Dept. of Agriculture, Beltsville, Md., 
5 Sept.; Martin C. Madsen, 61, chief engineer for the 
Northern Natural Gas Co., Omaha, Nebr., 4 Sept.; 
Robert J. Minshall, 56, principal designer of the B-17 
airplane and former director of research for the Peseo 
Produets Div. of the Borg-Warner Corp., Cleveland, 
Ohio, 7 Sept.; Cyril F. Richards, 59, former professor 
of philosophy and psychology and vice president of 
Denison University, Granville, Ohio, 7 Sept.; Roger 
H. Sherman, 51, authority on oil exploration and co- 
ordinator of all oil-producing activities of the Stand- 
ard Oil Co., New York, N.Y., 5 Sept.; Robert M. Ste- 
wart, 76, retired Dominion Astronomer of the Domin- 
ion Observatory, Ottawa, Canada, 2 Sept, 
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Airplane Structures. vol. I. Alfred 8. Niles and 
Joseph S. Newell. Wiley, New York, and Chapman 
& Hall, London, ed. 4, 1954. xv +607 pp. Illus. 
$7.75. 

In most fields of engineering education there are 
usually one or more textbooks that continue to live 
as the decades roll by and countless young men and 
women are trained and educated to enter the many 
phases of the engineering profession. Airplane Struc- 
tures, representing the aeronautical structural field, 
is such a textbook. For more than 30 years it has con- 
tinued to serve as a recognized and widely used text- 
book as well as a reliable reference for the practicing 
engineer. 

The fourth edition of Airplane Structures, although 
maintaining practically the same chapter outline as 
the third edition, is far more than the usual revised 
edition, since nearly every chapter has been com- 
pletely rewritten and in several cases greatly modified 
or expanded. The preface of this edition indicates that 
most of the revision was completed before Newell’s 
death in 1952, and thus I sincerely feel that this ex- 
cellent edition is a final fitting tribute to an individual 
who has done so much to assist countless persons to 
prepare for and to build careers in aeronautical 
engineering. 

A study of the new edition indicates a number of 
important additions and changes. They are as follows. 

1) A completely new chapter concerned with basic 
information on the properties of materials as needed 
or necessary for structural analysis and design of 
aeronautical structures. The normal curriculum in 
aeronautical engineering is usually too crowded to 
permit a separate course on materials, hence the in- 
structor must cover this subject in his regular begin- 
ning structures course. This new chapter on materials 
should therefore prove a weleome and useful addition. 

2) The conventional airplane structure involves a 
single or multiple thin-walled cellular tube with both 
longitudinal and transverse stiffening elements. The 
efficient strength and rigidity design of this type of 
structure requires a thorough understanding of basic 
simple bending theory, particularly the so-called 
“shear flow distribution.” The fourth edition contains 
a greatly expanded presentation on this subject and 
should prove quite welcome to teachers, since the 
treatment of this subject in the third edition was some- 
what limited. 

3) This edition deserves considerable praise for its 
extensive lists of new home problems at the end of 
most chapters. These excellent problem lists have been 
made more useful to the instructor and the student by 
arrangement into four groups, with each group pre- 
senting problems to emphasize a different goal in the 
training of the student. 

4) The conventional airplane involves a multitude 
of various types of connections and fittings, the analy- 
sis and design of which are just as important as the 
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primary structure. This book presents much new ma- 
terial on connections, particularly on riveted joint 
analysis. 

Included as the last chapter is an introduction to 
statically indeterminate structures, a subject that 
was presented in volume II of the third edition. Since 
much other material formerly presented in volume IT 
of the third edition has been transferred to volume I 
of the fourth edition, such as the treatment of the 
semitension field beam, I wonder why a chapter on the 
analysis of closed rings or frames was not included in 
this edition, for such structural units are a very im- 
portant part of modern aireraft structures. 

Both teachers and practicing engineers should wel- 
come and make considerable use of the comprehensive 
reference lists at the end of each chapter. 

As during the past 30 years, Airplane Structures 
will continue to play a very important part in the 
education of aeronautical engineers. 

E. F. 


School of Aeronautics, Purdue University 


Symbolic Wounds. Puberty rites and the envious 
male. Bruno Bettelheim. Free Press, Glencoe, IIL, 
1954. 286 pp. $4.75. 


Bruno Bettelheim’s stimulating and controversial 
book has two aims. On the positive side, it seeks to 
propose a new theory of puberty rites on the basis 
of clinical and anthropologic data indicating that 
men’s envy of the female organs and of their fune- 
tions is at least as strong as, if not stronger than, 
women’s envy of the male organ. 

In support of this thesis, Bettelheim cites a variety 
of cogent facts, such as the ritual surgery of the Aus- 
tralian aborigines which seeks to make the subincised 
penis like a vulva and which enables the male to 
equate the bleeding of his mutilated penis with the 
menses. He also cites data showing that men go 
through various rites suggesting that they too are 
capable of bearing children and of duplicating other 
important female sexual functions. These attempts 
often constitute the essence of “male secrets” whose 
spuriousness must not be revealed to the women. Due 
emphasis is also placed on Nunberg’s finding that cir- 
cumcised men, be they Occidental neuroties or normal 
primitives, often fantasy that cireumcision was initi- 
ated by women and has as its aim the enhancing of 
women’s sexual pleasure. The author’s numerous celin- 
ical and anthropologic data appear to substantiate 
the validity of his qualitative, although not necessarily 
his quantitative, thesis; that is, whereas male envy of 
female procreative functions may be held to have been 
proved, I am not convinced that this envy has been 
shown to be stronger than female penis envy. 

The book’s second, negative or critical purpose is to 
challenge Freud’s theory that circumcision represents 
attennated castration and has as one of its chief pur- 
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poses the sexual and other intimidation of the young 
male by the old male, and the enforcement of the 
incest taboo. Actually, because of the basic fact that 
all psychic activities are heavily overdetermined, a 
proof of the validity of Bettelheim’s thesis does not 
automatically represent a refutation of Freud’s thesis 
and must, instead, be viewed as a valuable supplemen- 
tation thereof. Bettelheim’s attempted “refutation” of 
Freud’s view also suffers from factual inaceuracies. 
He asserts that circumcision is nowhere equated with 
castration. Yet, in Merker’s book on the Masai, which 
Bettelheim cites, we read that an initiate’s father was 
ridiculed by the cireumcisers, because during cireum- 
cision the son allegedly “bellowed like a bull which 
is being castrated.” The statement that male Austra- 
lian aborigines are kind fathers is correct but does 
not abolish the fact that among those people, in times 
of famine, foetuses are aborted to feed those already 
born, small children are fed to older ones, the young 
are terrorized by the magic “bone pointing” of old 
men, and the penalty for a trespass on the dietary 
and other privileges of the old is the indefinite post- 
ponement of the signs of sexual maturity—surely an 
equivalent of castration-threats. 

On the whole, Bettleheim rendered an important 
service to anthropology and psychoanalysis alike by 
his thoughtful and creative discussion of a relatively 
neglected and highly important: aspect of the relation- 
ship between the sexes and of puberty rites, which 
supplements but in no way refutes other psychoana- 
lytie and anthropologie theories regarding these com- 
plex matters. 

The publishers are to be congratulated for having 
published a fine book in a format worthy of its 
contents. 

GrorGE DEVEREUX 
Devereux Foundation, Devon, Pennsybwania 


Fluid Dynamics. vol. IV. Proceedings of 4th sym- 
posium in applied mathematics of the American 
Mathematical Society held 22-23 June 1951. M. H. 
Martin, Ed. McGraw-Hill, New York, 1953. v + 186 
pp. Illus. $7. 


This book, the fourth volume in the valuable series 
of reports on applied mathematics symposiums ar- 
ranged by the American Mathematical Society, con- 
tains 12 papers written by specialists for specialists. 
Some of the authors are leading authorities in their 
fields, and all papers are written on a very high level 
of competence. There are three points of view dis- 
cernible in the literature of fluid dynamics: that of 
the physicist, that of the aeronautical engineer, and 
that of a professional mathematician. All three are 
ably represented in this collection. 

Some of the papers are comprehensive reviews of 
the subject. Others are technical discussions of a single 
problem that could just as well have been published 
in a scientific journal. As far as subject matter goes, 
some papers deal with recently developed disciplines 
of fluid dynamics, which abounds in open problems 
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and even in controversies, such as the theory of turbu- 
lence and the theory of potential transonie flows. 
Other papers diseuss such classical matters as con- 
formal mapping and the solution of the Poisson equa- 
tion, the emphasis in this ease being on effective nu- 
merical solutions. The fact that new and interesting 
results are possible in such fields confirms the dictum 
of Poincaré that no mathematical problem is ever 
completely solved. 

There are two papers on turbulence (Chandra- 
sekhar, Lin), six papers on flows of compressible 
fluids (Busemann, Meyer, Thomas, Carrier and Yen, 
Martin and Thickstun, Burgers), five papers on in- 
compressible flows (Heins, Theodorsen, Birkhoff, and 
Young and Zarantonello, Synge, Weinstein), and one 
paper on hydrodynamics and thermodynamics (De- 
Groot). The book is very attractively printed. There 
are voluminous bibliographies and a good index. 

Although no book of 186 pages ean possibly give a 
comprehensive picture of the present state of fluid 
dynamics, this volume gives an excellent cross section 
of this actively developing science, and it will be of 
great value to every worker in this field. 

LipMAN Bers 
Institute of Mathematical Sciences, 
New York University 


Intertidal Invertebrates of the Central California 
Coast. 8. F. Light’s Laboratory and Field Text in 
Invertebrate Zoology, rev. by Ralph I. Smith et al. 
Univ. of California Press, Berkeley, 1954. xiv + 446 
pp. Illus. $5. 


The book under review is a new revision of the late 
8. F. Light’s well-known laboratory and field textbook 
for his course at the University of California. The sig- 
nificance of the book is greater than its primary pur- 
pose as a guide to the identification of the fauna of a 
limited region for the use of a particular university 
course, and it is this significance that invites wide 
notice. What we have is a series of illustrated deter- 
minative keys to the species of the more common in- 
tertidal animals. Each key is preceeded by a compact 
discussion of the group, emphasizing the morphology 
that must be mastered before attempting identifica- 
tions, and each is followed by a list of species, some- 
times annotated, which will find wide use faunistically. 

The revision has been made mostly by specialists 
with a firsthand knowledge of the groups, and the 
work therefore makes a distinct contribution to the 
knowledge of the California marine fauna. There are 
additional sections on problems of classification and 
identification and a rather extended chapter on field 
studies that is arranged on a habitat basis. Specific 
suggestions are made for special problems that can 
profitably be investigated during a summer course. 
There is a highly selected, useful bibliography. The 
book is not meant as a self-sufficient textbook of gen- 
eral invertebrate zoology; the discussions of morph- 
ology, classification, and ecology are not that com- 
plete. 
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The book is very successful in meeting its particular 
aim, but its practical usefulness will decrease with 
distance from central California. Some of the features. 
are obviously designed to fit the particular University 
course for which it was written, and these will prob- 
ably find varying usefulness elsewhere. The term inter- 
tidal is broadly construed, for we find some material 
on fresh-water and even terrestrial forms; the term 
invertebrates is treated equally liberally, for there are 
keys to common marine algae and intertidal fishes. 
Nevertheless, the emphasis matches the title, and the 
supplementary material is justified. 

It seems almost impossible to assemble an extensive 
group of keys without having some of the couplets in- 
volve undefined terms and unspecific comparisons. The 
difference between short, stout, and slender is always 
quite obvious to the constructor of a key but is likely 
to worry even an experienced zoologist until he be- 
comes familiar with the group. In the presént case, 
there seem to be relatively few uncertainties that can- 
not be resolved by reference to figures. This condition 
is not surprising, for the original version was used for 
many years. 

W. T. Epmonpson 
Department of Zoology, University of Washington 


Adaptation in Micro-organisms. Third Symposium 
of the Society for General Microbiology, London, 
April 1953. R. Davies and E. F. Gale, Eds. Cam- 
bridge Univ. Press, New York, 1953. 339 pp. Illus. 
+plates. $6. 


This book records the papers and some of the dis- 
cussion presented at the third symposium of the So- 
ciety for General Microbiology held in London in 
April 1953. The quality of the contributions is rather 
uneven, as might be expected; some papers are valu- 
able and important summaries of the work of major 
contributors to this branch of biology, whereas other 
papers are mediocre or even misleading. 

An introductory chapter by Stanier is an attempt 
to limit debate by carefully defining the fields to be 
discussed. Unfortunately the effort was in vain, for 
the next paper by Dean and Hinshelwood is a clear- 
eut example of the anarchy that results from the re- 
fusal to accept any restrictive definitions. It is obvious 
also that these authors refuse to accept any experi- 
mental results that conflict with their own precon- 
ceptions of the mechanisms of adaptation. An en- 
lightening comment by Hinshelwood in discussion (p. 
42) is 


Strictly speaking, it is begging the question to in- 
elude in this argument those eases [such as the lac- 
tose variants] where it is still sub judice whether 
the change was or was not a mutation..If and when 
such cases are examples of mutations, these are of 
course positive ones. 


It is precisely the case of the lactose variants of E. coli 
in which the interplay of genetic control and pheno- 
typic expression has been most clearly demonstrated. 

Then follows a series of remarkably clear and well- 
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written papers: on adaptation to the utilization of 
various substrates in the citric acid cycle by Ravin; 
on the adaptive synthesis of cytochrome oxidase by 
Slonimski; on the nature of the precursors in the in- 
duced synthesis of enzymes by Spiegelman and Hal- 
vorson; on hypothesis concerning the specific con- 
trol of the synthesis of adaptive and constitutive 
enzymes by Cohn and Monod; on a cyclic mechanism 
of adaptive enzyme formation to explain the kinetics 
of penicillinase synthesis by Pollock; and on the im- 
portant role played by temperature in enzymic adap- 
tation by R. Knox. 

The discussion of the development of drug resist- 
ance in microorganisms by Abraham is strongly biased 
toward the Hinshelwood school, although a deceptive 
air of impartiality is attempted. The discussions of 
drug resistance in staphylococci by Barber and in 
mycobacteria by Mitchison are primarily descriptive 
and avoid controversial aspects. The paper by Hewitt 
on the influence of bacteriophage on bacterial varia- 
tion and evolution presents a remarkably confused 
and distorted picture of this important field. It is un- 
fortunate that this is the only paper in this sym- 
posium that deals with the effects of bacteriophages 
on the properties of bacterial cultures. The remaining 
three papers deal with adaptations in paramecia by 
Beale, adaptations in thermophiles by Clegg and 
Jacobs, and adaptations in fungi by Brown and Wood. 
This book makes very interesting reading, but the 
reader must be alert to distinguish fact from fancy. 

Mark H. ApAms 
Department of Microbiology, 
New York University College of Medicine 


Introduction to the Chemistry of Enzymes. Keith J. 
Laidler. McGraw-Hill, New York-—London, 1954. 
ix + 208 pp. Illus. $5. 


According to the publishers, this book was “written 
particularly for biochemistry students . .. at the un- 
dergraduate level.” They further state that “The au- 
thor has kept in close focus the needs of the biologist 
desiring adequate knowledge of the chemical aspects 
of his subject and those of the physical chemist who 
wants to learn something of enzymes. . . .” 

The first chapter deals with the general characteris- 
ties of enzymes, including their role as catalysts, their 
specificity, classification, and an explanation of pros- 
thetic groups. The second chapter is concerned with 
the kinetics of enzyme reactions. The topics covered 
in this chapter include a brief explanation of the order 
of enzyme reactions and the influence of pH, substrate 
concentration, inhibitors, and temperature. The deri- 
vations of the Michaelis-Menten equation under nor- 
mal conditions and in the presence of inhibitors are 
well covered in the classic manner. The use of the Arr- 
henius equation is presented at the proper level. 

Chapters 3-7 discuss individual enzyme systems 
with special reference to the proteolytic enzymes, par- 
ticularly the specificity of the peptide bonds hydro- 
lyzed; the remaining hydrolytic enzymes and the 
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phosphorylases, with brief examples of the members 
in the various classes; the oxidative enzymes; and the 
splitting, transferring, and isomerizing enzymes. 

The last two chapters, in which the author discusses 
the inactivation of enzymes and the mechanism of en- 
zyme action, are by far the best in the book. In these 
chapters, the author introduces the student to many 
concepts that are not found in the average college 
textbook. 

The main criticism that I offer concerns the lack 
of adequate references, especially in the first seven 
chapters. It is my opinion that this introductory text- 
book will serve the purposes for which it was intended. 

Howarp B. BensusAN 
Department of Physiology, 
University of Maryland School of Medicine 


The Dynamics of Virus and Rickettsial Infections. 
International symposium sponsored by the Henry 
Ford Hospital, 21-23 Oct. 1953. Frank W. Hart- 
man, Frank L. Horsfall, Jr., and John G. Kidd, 
Eds. Blakiston, New York, 1954. xii +461 pp. Illus. 
$7.50. 


A résumé of this symposium written by one of the 
editors of the book recently appeared [Science 119, 
427 (1954) ]. Since it provides an excellent summary 
of the content of the symposium and, thereby, an out- 
line of the present volume, this review is critical rather 
than abstractive. Taken individually, the majority of 
the articles are timely and thought provoking; several 
are detailed research reports and several are general 
reviews. Most, however, attempt to reveal or to stimu- 
late inquisitiveness into the basic dynamics of viral 
and rickettsial action and host relationships; the 
greater proportion of these succeed in this attempt. 

The editors have allowed drastic revision by the 
participants. This is lamentable. A few of the authors, 
in the obsequious interest of a stereotyped scientific 
report, have removed the spice that added savor to 
their original presentation. One paper in particular 
has little, if any, resemblance to the original. Many 
references to earlier papers made by later partici- 
pants and diseussants are therefore without precedent. 

In the main, the illustrations are well chosen and 
presented. The book would have had a more polished 
appearance if several charts of the quill-pen variety 
had been redrawn. 

This book, because of a timely topie presented by 
a select group of participants, should be both stimu- 
lating and informative to the virus worker. The pro- 
voeative viewpoints of these authorities, no doubt, will 
establish the trend for basic viral research for some 
time. Had these papers and the discussions been or- 
ganized more coherently, this book could have been 
recommended to readers other than those actively 
engaged in research in this field. 

MERRILL J. SNYDER 
Section of Infectious Diseases, 
Department of Medicine, 
University of Maryland School of Medicine 
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A First Course in Ordinary Differential Equations. 
Rudolph E. Langer. Wiley, New York; Chapman 
& Hall, London, 1954. 249 pp. Illus. $4.50. 


This is a teachable and eminently sound textbook 
for a beginning course, written by a recognized au- 
thority on the subject. The author has included an as- 
tonishing range of topics in a very few pages and has 
achieved the happy combination of mathematical 
clarity with physical applications. Each item is 
treated with the utmost brevity compatible with pre- 
cision. Abundant problems are supplied. Besides what 
may be called the usual material ineluded in a begin- 
ning course, there are sections on the Riecati equation, 
Legendre, Bessel, gamma, and hypergeometric fune- 
tions, and Laplace transform. These sections should 
be valuable and stimulating introductions to further 
study. Other features that may be mentioned are 
greater emphasis on exact equations, systematic use 
of first integrals, and reduction of the solution of the 
second-order linear equation with constant coefficients 
to the solution of a Riceati equation. 

Here is a first-class addition to the postwar spate of 
differential-equations textbooks. 

M. E. 
Departments of Mathematics 
and Aeronautical Engineering, Purdue University 


Introduction to Nuclear Engineering. Richard 
Stephenson. MeGraw-Hill, New York—London, 
1954. xii +387 pp. Illus. $8. 


Richard Stephenson has produced a volume that 
admirably fills a very important gap in the field 
of engineering textbooks. As stated in the preface, 


. although the original development of nuclear 
energy was carried out almost entirely by theoretical 
scientists, now that the fundamental principles have 
been established, the further use of nuclear energy 
is falling more and more into the province of the 
engineer. If the engineering profession is to accept 
the responsibilities created by this new scientific 
field, the younger engineers must be willing to under- 
take such problems as radiation shielding, radiation 
damage, chemical processing of radioisotopes, and 
the engineering design of nuclear chain reactors. 


The author has succeeded in writing a textbook that 
provides a solid basis for any engineering student, 
in his senior or graduate years, to acquire the rudi- 
ments of the underlying technology in this field. He 
has written from an engineer’s viewpoint, supplying 
many illustrative worked-out examples in the text and 
a large selection of problems at the end of each chap- 
ter. 

For those readers unfamiliar with the properties 
of neutrons and their interactions with matter, the 
first four introductory chapters are provided. The last 
of these is a fairly complete account of reactor theory, 
which is probably the part of the book that would be 
expected to be the most difficult for the average engi- 
neering student. However, adequate references to the 
more extensive discussion in the reeent book by Glass- 
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tone and Edlund [Zhe Elements of Nuclear Reactor 
Theory (Van Nostrand, New York, 1952)] are pro- 
vided. 

The chapter on radiation shielding is the best dis- 
cussion of this field, exclusive of classified material, 
that I have seen. Additional chapters on materials of 
construction, reactor instrumentation, isotope separa- 
tion, chemical processing, and special techniques in 
nuclear engineering complete a very valuable book. 

The style of writing is clear and concise, and exeel- 
lent judgment has been displayed in the level of ma- 
turity at which the mathematical proofs are presented. 
A working knowledge of first-year calculus is all that 
is required. Boundary value problems are adequately 
discussed without worrying the student with respect 
to the vast extent of the subject. 

This book will be welcomed by the increasing num- 
ber of university staffs who recognize the need for 
including instruction in the nuclear field for all stu- 
dents of modern engineering. 

DonaLp H. LoUGHRIDGE 
The Technological Institute, Northwestern University 


New Books 


The Kidney. A Ciba Foundation Symposium arranged 
jointly with the Renal Association. A. A. G. Lewis 
and G. E. W. Wolstenholme, Eds. Little, Brown, Bos- 
ton, 1954. xvi + 333 pp. Illus. + plates. $6. 

Substances Naturelles de Synthése. vol. 1X. Préparations 
et méthodes de laboratoire. Leon Velluz, Ed. Masson, 
Paris, 1954. 186 pp. Illus. 

Discover the Stars. Gaylord Johnson; revised by Irving 
Adler. Sentinel Books, New York, rev. ed., 1954. 130 
pp- Illus. Paper, $0.75. 

Protein Metabolism. R. B. Fisher. Methuen, London; 
Wiley, New York, 1954. ix+198 pp. Illus. $2.50. 

Shock and Circulatory Homeostasis. Trans. of the Third 
Conference, 14-16 Sept. 1953. Harold D. Green, Ed. 
Josiah Macy, Jr. Foundation, New York, 1954. 230 
pp. Illus. $3.50. 

Sex in Microorganisms. A symposium presented on 30 
Dec. 1951 at Philadelphia meeting of AAAS. D. H. 
Wenrich, Ivey F. Lewis, and John R. Raper, Eds. 
AAAS, Washington, D.C., 1954. v+362 pp. Illus. 
$5.75 (Members, $5.). 

A Laboratory Program for General Chemistry. J. R. 
Morton, D. R. Clippinger, and L. P. Eblin. Houghton 
Mifflin, Boston, 1954. vi+272 pp. Illus. Paper, $2.50. 

Gmelins Handbuch der Anorganischen Chemie: Selen. 
System No. 10, pt. A, see. 3. 1953. xviii + 184 pp. Illus. 
Paper, $26.64. Gmelins Handbuch der Anorganischen 
Chemie: Bor. System No. 13, supp. vol. 1954. vii + 253 
pp. Illus. Paper, $33.60; cloth, $34.80. Gmelins Hand 
buch der Anorganischen Chemie: Gold. System No. 62, 
pt. 2. 1954. v+306 pp. Illus. Paper, $40.32. Gmelins 
Handbuch der Anorganischen Chemie: Gold. System 
No. 62, pt. 3. 1954. xxi+558 pp. Illus. Paper, $74.88. 
Edited by Gmelin Institute. Verlag Chemie, Weinheim, 
West Germany, ed. 8, U.S. Distrib.: Walter J. Johnson, 
New York, and Stechert-Hafner, New York. 

Electroacoustics. The analysis of transduction and its 
historical background. Harvard Monogs. in Applied 
Science, No. 5. Frederick V. Hunt. Harvard Univ. 
Press, Cambridge, Mass.; Wiley, New York, 1954. viii 
+ 260 pp. Illus. $6. 
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On the Sensations of Tone as a Physiological Basis for 
the Theory of Music. Hermann L. F. Helmholtz. Trans. 
and revised by Alexander J. Ellis. Dover, New York, 
Eng. ed. 2, 1954. xix + 576 pp. Illus. $4.95. 

Aspects of Culture and Personality. A symposium. 
Francis L. K. Hsu, Ed. Abelard-Schuman, New York, 
1954. xiii + 305 pp. $4. 

The Inside Story. Psychiatry and everyday life. Com- 
piled under the direction of Fritz Redlich; text written 
by June Bingham; with the collaboration of Jacob 
Levine. Knopf, New York, 1953. xiv + 280 pp. Illus. $4. 

Television. The electronics of image transmission in color 
and monochrome. V. K. Zworykin and G. A. Morton. 
Wiley, New York and Chapman & Hall, London, ed. 2, 
1954. xv + 1037 pp. Illus. $17.50. 

Psychotherapy and Personality Change. Co-ordinated re- 
search studies in the client-centered approach. Carl R. 
Rogers and Rosalind F. Dymond, Eds. Univ. of Chicago 
Press, Chicago, 1954. x + 447 pp. $6. 

The Concept of Schizophrenia. W. F. McAuley. Philo- 
sophical Library, New York, 1954. 145 pp. $3.75. 

The Encyclopedia of Child Care and Guidance. Sidonie 
Matsner Gruenberg, Ed. Doubleday, Garden City, N.Y., 
1954, 1016 pp. Illus. $7.50. 

Laboratory Experiments in Physiological Chemistry. 
Arthur K. Anderson and Gordon H. Pritham. Wiley, 
New York and Chapman & Hall, London, ed. 2, 1954. ix 
+179 pp. Illus. Paper, $2.90. 

Structure Reports for 1950. vol. 13. A. J. C. Wilson, Gen. 
Ed.; N. C. Baenziger (metals), J. M. Bijvoet (inor- 
ganic compounds), and J. Monteath Robertson (or- 
ganic compounds), Section Eds. Oosthoek, Utrecht, 
Holland, 1954 (For the International Union of Crys- 
tallography). viii + 643 pp. Illus. $21.50. 

Progress in Metal Physics. vol. 5. Bruce Chalmers and R. 
Kind, Eds. Interscience, New York; Pergamon Press, 
London, 1954. vii + 324 pp. Illus. + plates. $9.50. 

Limit Distributions for Sums of Independent Random 
Variables. B. V. Gnedenko and A. N. Kolmogorov. 
Trans. by K. L. Chung. Addison-Wesley, Cambridge, 
Mass., 1954. ix + 264 pp. $7.50. 

Plastics Engineering Handbook of the Society of the 
Plastics Industry. Reinhold, New York, ed. 2, 1954. 
xxxv + 813 pp. Illus. + charts. $15. 

Diagn-sis and Treatment of the Acute Phase of Polio- 
myelitis and Its Complications. Albert G. Bower, Ed. 
Williams & Wilkins, Baltimore, 1954. x + 257 pp. Illus. 
$6.50. 

Hypertension: Humoral and Neurogenic Factors. Ciba 
Foundation Symposium. G. E. W. Wolstenholme and 
Margaret P. Cameron, Eds. Little, Brown, Boston, 1954. 
xiv + 294 pp. Illus. + plate. $6.75. 

The Biology of Man. John 8. Hensill; with chapters by 
Joel F. Gustafson and Herman Zaiman. Blakiston, New 
York, ed. 3, 1954. vii + 440 pp. Illus. $5.50. 

The Geometry of René Descartes. Trans. by David 
Eugene Smith and Marcia L. Latham. Dover, New 
York, 1954. xiii+243 pp. Illus. Paper, $1.50; cloth, 
$2.95. 

Nuclear Reactors for Industry and Universities. Ernest H. 
Wakefield, Ed. Instruments Publ., Pittsburgh, 1954. ix 
+93 pp. Illus. $2. 

A Dynamic Psychopathology of Childhood. Lauretta 
Bender. Thomas, Springfield, Ill., 1954. xi+275 pp. 
Tilus. $7.50. 

Seismicity of the Earth and Associated Phenomena. B. 
Gutenberg and C. F. Richter. Princeton Univ. Press, 
Princeton, ed. 2, 1954. ix + 310 pp. Illus. $10. 
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Water Supply and Waste-Water Disposal. Gordon 
Maskew Fair and Joha Charles Geyer; with a chapter 
on water chemistry by John Carrell Morris. Wiley, New 
York; Chapman & Hall, London, 1954. xii+973 pp. 
Illus. $15. 

Béla Schick and the World of Children. Antoni Grono- 
wicz. Abelard-Schuman, New York, 1954. 216 pp. 
Plates. $3.75. 

The Ferns and Fern Allies of Minnesota. Rolla M. Tryon, 
Jr. Univ. of Minnesota Press, Minneapolis, 1954. xx + 
166 pp. Illus. Paper, $2.75; cloth, $4. 

Man: Mind or Matter? Charles Mayer. Trans. by Harold 
A. Larrabee. Beacon Press, Boston, 1951. xx + 168 pp. 
$2.50. 

The Horse-Flies (Diptera: Tabanidae) of the Ethiopian 
Region. vol. Il, Tabanus and Related Genera. H. Old- 
royd. British Museum (Natural History), London, 
1954. x + 341 pp. Illus. + plates. £2 5s. 

The Energetics of Development. A study of metabolism 
in the frog egg. Lester G. Barth and Lucena J. Barth. 
Columbia Univ. Press, New York, 1954. xviii +117 pp. 
Illus. $3. 

Index IX to the Literature of American Economic Ento- 
mology. 1 Jan. 1948-31 Dee. 1949. Ina L. Hawes. Ento- 
mological Society of America, Washington, 1954. 528 
pp. $3.50. 

Synthetic Methods of Organic Chemistry. vol. 8. W. 
Theilheimer. 8S. Karger, Basel; Interscience, New York, 
1954. xv + 508 pp. $18.90. 

Introduction to Atomic Physics. Otto Oldenberg. Me- 
Graw-Hill, New York—London, ed. 2, 1954. xiii + 421 
pp. Illus. $6. 

Comparative Anatomy of the Vertebrates. George C. 
Kent, Jr. Blakiston, New York, 1954. xii + 530 pp. Illus. 
$6. 

The Wilderness World of John Muir. Edwin Way Teale, 
Ed. Houghton Mifflin, Boston, 1954. xx + 332 pp. Illus. 
$4.50. 

Motivation and Personality. A. H. Maslow. Harper, New 
York, 1954. xiv +411 pp. $4.50. 

Physical Chemistry. Based on Physische Scheikunde. A. 
J. Rutgers. Interscience, New York—London, Eng. ed. 1, 
1954. xix + 804 pp. Illus. $8.50. 

Numbers: Fun and Facts. J. Newton Friend. Scribner, 
New York, 1954. xi +208 pp. Illus. $2.75. 

Perceptualistic Theory of Knowledge. Peter Fireman. 
Philosophical Library, New York, 1954. 50 pp. $2.75. 

The Human Masticatory Apparatus. An introduction to 
dental anthropology. Meyer Klatsky and Robert L. 
Fisher. Dental Items of Interest Publ., Brooklyn; 
Henry Kimpton, London, 1953. xxi + 246 pp. Illus. 

The Infra-red Spectra of Complex Molecules. L. J. 
Bellamy. Methuen, London; Wiley, New York, 1954. 
xvii + 323 pp. Illus. $7. 

Rural Electrification. vol. I, ii +163 pp. + tables. Plates. 
Paper, $1.50 vol. II, ii+ 165 pp. Plates. Paper, $1.25. 
United Nations Economie and Social Council, Geneva, 
Switzerland, 1954 (U.S. Distrib.: Columbia Univ. Press, 
New York). 

Zoology. Clarence J. Goodnight and Marie L. Goodnight. 
Mosby, St. Louis, 1954. 730 pp. Illus. $6.50. 

Reviews of Research on Problems of Utilization of Saline 
Water. Arid Zone Programme, No. IV. UNESCO, Paris, 
1954 (Order from Columbia Univ. Press, New York 
27). 96 pp. Illus. Paper, $1.75. 

A History of Mechanical Inventicns. Abbott Payson 
Usher. Harvard Univ. Press, Cambridge, Mass., rev. ed., 
1954. xi+450 pp. Illus. $9. 
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Changing Navaho Religious Values. A study of Christian 
missions to the Rimrock Navahos. Papers, vol. 41, 
No. 2. Robert N. Rapoport. Peabody Museum of Amer. 
Archaeology and Ethnology, Harvard Univ., Cam- 
bridge 38, Mass., 1954. 152 pp. Illus. $3. 

Rotating Electrical Machinery. Crow Electri-Craft Corp., 
Vincennes, Ind., 1954. 256 pp. Illus. $3.50. 

Report of the Medical Research Council for the Year 
1952-1953. Her Majesty’s Stationery Office, London, 
1954 (Order from British Information Services, New 
York 20). 269 pp. $1.70. 

Teaching Rapid and Slow Learners in High Schools. Bull. 
1954, No. 5. U.S. Dept. of Health, Education, and 
Welfare, Washington 25, 1954 (Order from Supt. of 
Documents, GPO, Washington 25). 97 pp. 35¢. 

Proceedings of the Eighth Annual Session of the Ceylon 
Association tor the Advancement of Science. pt. 2. 
Presidential addresses. 139 pp. Illus. List of the Scien- 
tific Periodicals in the Libraries of Ceylon. Compiled 
by M. U. 8. Sultanbawa. 143 pp. Ceylon Assoc. for the 
Advancement of Science, Univ. of Ceylon, Colombo, 
1953. 

Limestones of Tasmania and Their Industrial Develop- 
ment. Tech. Paper No. 3. J. 8. Hosking and H. V. 
Hueber. Div. of Building Research, Commonwealth 
Scientific and Industrial Research Organization, Mel- 
bourne, 1954. 32 pp. Illus. 

Handbook on Mass Spectroscopy. Nuclear Science Ser., 
Rpt. No. 14. Mark G. Inghram and Richard J. Hayden. 
Natl. Acad. of Sciences—Natl. Research Council, Wash- 
ington 25, 1954. 51 pp. Illus. $2. 

Rotation-Vibration Spectra of Ammonia in the 6- and 10- 
Micron Regions. Geophysical Research Paper No. 28. 
R. G. Breene, Jr. Air Force Cambridge Research Center, 
Cambridge, Mass., 1954 (Order from Office of Tech. 
Services, U.S. Dept. of Commerce, Washington 25). 39 
pp. Illus. 

Report for the Year Ending June 30, 1954. United Mine 
Workers of America Welfare and Retirement Fund, 
Washington 5, 1954. 32 pp. Illus. 

Relations of Kernel, Cob, and Ear Moisture in Dent 
Corn. Bull. 599. 8. R. Miles and Elmer E. Remmenga. 
Agr. Expt. Sta., Purdue Univ., Lafayette, Ind., 1953. 
42 pp. Illus. 

Fauna of the Vale and Choza: Captorhinomorpha. 
Fieldiana: Geology, vol. 10, No. 19. Everett Claire 
Olson. Chicago Natural History Museum, Chicago, 1954. 
8 pp. Illus. 15¢. 

Factors Affecting Wind Damage in Selectively Cut 
Stands of Spruce and Fir in Maine and Northern New 
Hampshire. Sta. Paper No. 70. Thomas F. MeLintock. 
Northeastern Forest Expt. Sta., Upper Darby, Pa., 
1954. 17 pp. Illus. 

Convective Transfer in the Problem of Climate. Geo- 
physical Bull. No. 8. E. J. Gpik. School of Cosmic Phys- 
ies, Inst. for Advanced Studies, Dublin, 1953. 14 pp. 
3s. 6d. 

Hydrofol Products. Chemical Products Div., Archer- 
Daniels-Midland Co., Cleveland 2, 1954. 40 pp. Illus. 
Gratis. 

Separation of Protein Fractions from Human Plasma 
with Ether. Medical Research Council Spec. Rpt. Ser., 
No. 286. R. A. Kekwick and Margaret E. Mackay. Her 
Majesty ’s Stationery Office, London, 1954 (Order from 
British Information Services, New York 20). 75 pp. 
Illus. $1.40. 
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Technical Papers 


Metabolic Oxidation of Phenobarbital 
to p-Hydroxyphenobarbital 


Thomas C. Butler 


Department of Pharmacology, University of 
North Carolina School of Medicine, Chapel Hill 


Numerous aromatic compounds have been found to 
undergo oxidation to phenolic products in the mam- 
malian organism. This type of reaction might be ex- 
pected to occur in the phenyl group of phenobarbital 
(5-ethyl-5-phenyl barbiturie acid), but it has not 
hitherto been described. This report (7) concerns the 
discovery in dog urine of a product of the metabolism 
of phenobarbital and its identification as the p-hy- 
droxy derivative of phenobarbital. 

The compound as present in urine is largely con- 
jugated and ean be released by acid hydrolysis. An 
equal volume of concentrated hydrochloric acid is 
added to urine, and the mixture is refluxed for 3 hr. 
Phenobarbital and p-hydroxyphenobarbital are stable 
under these conditions. Both compounds are extracted 
from the acid urine with ether, and their separation 
and purification are accomplished by a systematic pro- 
cedure of partitions between ether and buffers and 
benzene and buffers and finally by crystallization from 
water. The physical properties on which the isolation 
procedures are based are shown in Table 1. From 
urine collected for 3 wk from a dog receiving daily 
doses of phenobarbital, there were isolated in this way 
1.54 g of p-hydroxyphenobarbital and 0.29 g of un- 
changed phenobarbital. 

The structural identification of the urinary product 
was established by synthesis. The synthesis of p-hy- 
droxyphenobarbital, which has not previously been 
described, was carried out by the following procedure. 
p-Nitrophenobarbital was prepared by the method of 
Pierce and Rising (2), and the position of the nitro 
group was confirmed by their procedure of hydrolysis 
and oxidation to p-nitrobenzoic acid. p-Nitropheno- 
barbital was converted to the phenolic derivative by 
catalytic reduction with hydrogen, diazotization of the 
amine, and hydrolysis of the diazonium salt. p-Hy- 
droxyphenobarbital crystallizes from water with 1 


Table 1. Physical properties of phenobarbital and 
p-hydroxyphenobarbital furnishing the basis for the iso- 
lation procedures. 


Partition 
coefficient 
Compound of acid form pK,’* 
Ether/ Benzene/ 
water water 
Phenobarbital 60 1 7.23 
p-Hydroxyphenobarbital 5 0 7.30 


* At 38°C and total ionic strength of 0.1. 
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mole of water. It melts at 222° to 223°C, corrected. 
The ultraviolet absorption spectrum as it is influenced 
by pH is indicative of three dissociations, eorrespond- 
ing to the loss of the protons from the two nitrogen 
atoms and the phenoli¢ group. Identity of the urinary 
product with the synthetic compound was demon- 
strated by the method of mixed melting points. Analy- 
sis of hydrate (urinary origin): C, 54.01, 54.20; H, 
5.09, 4.95; N, 10.42, 10.52 percent. Caleulated for 
C,2.H,,0;N,: C, 54.12; H, 5.30; N, 10.52 percent. 

The other isomeric hydroxyphenobarbitals have not 
yet been found in urine, but a search for traces of 
these compounds continues. The conjugated form or 
forms in which p-hydroxyphenobarbital is excreted 
are still unidentified. Conjugation might be expected 
to oceur with both glucuronic acid and sulfurie acid. 

In doses as high as 1 g/kg, p-hydroxyphenobarbital 
is not anesthetic in mice. It appears that oxidation of 
phenobarbital to the phenolic derivative is a mecha- 
nism of major importance in the pharmacologic in- 
activation of the drug. 
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Determination of Isotopic Carbon 
in Organic Compounds 


K. E. Wilzbach and W. Y. Sykes 


Chemistry Division, Argonne National Laboratory, 
Lemont, Illinois 


The determination of isotopie carbon in organic 
compounds has been simplified by development of a 
procedure in which the sample is heated with copper 
oxide in a sealed tube and the carbon dioxide produced 
is isolated by fractional condensation in vacuum. The 
method is applicable to a wide variety of compounds 
and yields results that are reproducible to 1 -pereent 
and agree with values obtained by a more elaborate 
procedure (1) based on Pregl combustion. Operations 
required to obtain a sample of gas for isotopic analy- 
sis ean be performed in 30 min without elaborate 
equipment. The similarity of the procedure to the zine 
fusion technique (2) for tritium assay renders it par- 
ticularly attractive where research with tritium, as 
well as with C™, is anticipated. 

A convenient system for application of this pro- 
cedure to the determination of C** is shown in Fig. 1. 
In combustion tube A, made from a 17-em length of 
ll-mm OD Pyrex 1720 glass tubing (3) by drawing 
out one end to form a break tip, are placed 0.75 g of 
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60-mesh copper oxide and 0.25 g of 60-mesh reduced 
copper. A weighed sample, 1 to 10 mg, of the organic 
compound, in either a sealed ampoule or a porcelain 
boat, is added, and the tube is constricted, evacuated, 
and sealed. The tube is then agitated to break any 
ampoule present and to mix the contents. Afterward it 
is heated (4) in a horizontal position for 30 min at 
(640 +10) °C. 

After being cooled, the tube is placed in a larger 
tube B, which is subsequently evacuated, closed off, 
and inverted to break the tip of the combustion tube. 
The combustion products are then condensed at 
~—195°C in the first tube, D, of a series of U-tubes. 
In a single distillation, carried out by removing the 
cooling bath, water and less volatile combustion prod- 
ucts are condensed at —95°C (5) in the second tube, 
EK, and carbon dioxide is condensed at — 195°C in the 
third tube, F. The carbon dioxide is expanded from 
tube F into the constant-volume manometer M and 
measured manometrically if a value for the carbon 
content of the sample is desired. For determination 
of radioactivity, the carbon dioxide is expanded from 
tube F into an evacuated ionization chamber C and 
diluted to atmospheric pressure with tank earbon diox- 
ide; the transfer of radioactive gas can be made quan- 
- titative if the tank carbon dioxide is added through 
inlet G and tube F.. The ionization current is measured, 
as in tritium assay (6), with a vibrating reed elec- 
trometer (7). 

The use of the water condensed in tube E for assay 
of isotopic hydrogen is not satisfactory, since there 
is appreciable retention of sample hydrogen in the 
combustion tube. It is interesting to note, however, 
that tritium analyses by the zine fusion technique can 
be performed in this system if the ionization chamber 
is mounted on tube D. 

Analyses of organic compounds for C'* by ion eur- 
rent measurements on carbon dioxide (Table 1) show 
that values obtained via sealed-tube combustion are 
100.60+1.1 percent of those obtained (1) via Pregl 
combustion. The standard error of an analysis is 0.46 
percent in sealed-tube combustion and 0.64 percent in 
Pregl combustion. The applicability and reliability of 
sealed-tube combustion are further indicated by the 
results (Table 2) of total carbon, obtained by mano- 


| 
Fig. 1. Apparatus for analysis of carbon dioxide from 
sealed-tube combustions., 
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Table 1. Determination of radioactive carbon. 


Carbon-14 
(ue/g) 
Compound — 
Pregl Sealed-tube 
eombustion eombustion 
Suerose* 224.0 224.7 
223.1 224.8 
Dextran” 5.66 5.65 
5.70 5.67 
Methy] trityl ether 54.16 54.87 
54.73 55.59 
55.74 
Tetramethylglucose 0.791 0.782 
776 776 
775 
Pentothal? 2748 2774 
2750 2781 
Ethylenediamine- 7805 7970 
tetraacetic acid? 7812 7897 


* Supplied by N. J. Scully of Argonne National Laboratory. 
+ Supplied by Abbott Laboratories, North Chicago, Ill. 


metric measurement of carbon dioxide, in a variety of 
compounds; the observed values are 100.67 + 0.30 per- 
cent of those calculated. The correspondence of these 
results to theoretical values suggests the possible de- 
velopment of the procedure into a satisfactory analytic 
method for total carbon. 


Table 2. Determination of total carbon. 


Compound 
analyses Cale. Found 
Acetanilide 1 71.09 71.26 
Acetoacetanilide 2 67.78 68.44 
Acetophenone 4 79.97 81.02 
Anthracene 2 94.34 94.88 
Benzene 2 92.25 92.67 
Benzoic acid 2 68.84 69.34 
Biphenyl 2 93.46 94.38 
Bromobenzene 2 45.89 45.92 
n-Buty] aleohol 2 64.81 65.58 
n-Butyl bromide 1 35.06 35.19 
n-Butyl chloride 1 51.90 52.30 
n-Butyl iodide 1 26.10 26.69 
Chlorobenzene 2 64.02 64.74 
Cholesterol 2 83.87 84.05 
Cholesterol acetate 2 $1.25 81.33 
Desoxycholie acid 2 73.43 73.90 
Di-p-tolyl sulfone 1 68.26 68.73 
Hexane 2 83.63 84.08 
8-Hydroxyquinoline 1 74.47 74.10 
Iodobenzene 2 35.32 35.72 
Methyl isobutyl ketone 1 71.95 72.03 
o-Nitrobenzoic acid 2 50.30 50.47 
n-Octadecane 3 84.95 85.66 
n-Propy! aleohol 4 59.96 60.71 
p-Toluenesulfonamide 2 63.13 63.38 


* Shelf samples of Matheson Co. chemicals were used in 
most cases. 
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Enhancement of Biological Activities of 
Corticosteroids by Substitution of 
Halogen Atoms in 9a Position 


Grant W. Liddle, Maurice M. Pechet, 
Frederic C. Bartter 
Section on Clinical Endocrinology, 


Clinic of General Medicine and Experimental Therapeutics, 
National Heart Institute, Bethesda, Maryland 


The biological actions of hydrocortisone are readily 
distinguishable from those of desoxycorticosterone. 
Thus, while hydrocortisone has comparatively little 
sodium-retaining activity, it has until recently been 
the most potent known steroid in carbohydrate me- 
tabolism, in anti-inflammatory activity, and in de- 
pressing the number of circulating eosinophils. Des- 
oxycorticosterone, on the other hand, while practically 
devoid of carbohydrate effects, anti-inflammatory ac- 
tivity, and eosinopenie activity, has until recently been 
the most potent known steroid in sodium-retaining ac- 
tivity. It has been of interest to us, therefore, that 
hydrocortisone, when it bears a fluorine or chlorine 
atom in 9a position, not only becomes more potent 
than hydrocortisone itself in carbohydrate and eosino- 
penie activity but also becomes more potent than des- 
oxycorticosterone in sodium-retaining activity. 


Fried and Sabo (1, 2) and Borman and Singer (3) 
have reported that substitution of either a fluorine or 
a chlorine atom in the 9a position of either cortisone 
or hydrocortisone results in enhancement of the ac- 
tivity of these corticosteroids as measured by glycogen 
deposition in the livers of fasting adrenalectomized 
rats. 

We have studied, in adrenalectomized dogs, the com- 
parative pharmacology of 9a-chlorocortisone acetate 
(chloro E Ac), 9a-chlorohydrocortisone acetate (chloro 
F Ac), 9a-fluorohydrocortisone acetate (fluoro F Ae), 
9a-bromohydrocortisone acetate (bromo F Ae), corti- 
sone (E), hydrocortisone (F), hydrocortisone acetate 
(F Ae), desoxycorticosterone (DOC), and desoxycor- 
ticosterone acetate (DOCA) (see Table 1). Several of 
these steroids have been studied, under a metabolic 
regimen, in patients with Addison’s disease (4). 

Effects on excretion of sodium and potassium. In 
adrenalectomized dogs, E and F, given intravenously 
in doses of 2 mg or less, had no appreciable effect on 
excretion of either sodium or potassium during the 
4-hr period following administration. When given in 
doses of 4 to 20 mg, these steroids induced increases 
in excretion of both sodium and potassium during the 
ensuing 4 hr. In no dosage did E or F cause sodium 
retention. Chloro E Ae, chloro F Ae, and fluoro F Ae, 
on the other hand, resembled DOC in that each of 
these steroids in doses of 25 to 100 ug induced sodium 
retention and potassium loss. The magnitude of these 
responses was a direct function of dosage. Assays of 
these activities in adrenalectomized dogs indicated that 
chloro F Ac had 3.3 (1.9-5.2) (95 percent confidence 
limits) times the potency of equimolar doses of DOC, 
while chloro E Ac had 2.1 (1.2-3.8) and fluoro F Ae 
had 4.7 (2.4-9.2) times the potency of DOC. It was 
apparent that, insofar as these halogenated steroids 
eaused acute sodium retention in adrenalectomized 
dogs, they differed qualitatively, as well as quantita- 
tively, from their nonhalogenated analogs. 

Effects on glomerular filtration rate. DOC appar- 
ently exerted its acute effects on electrolyte excretion 
by acting on renal tubular transport, since it failed 
to bring about any consistent changes in glomerular 
filtration rate (GFR) in doses up to 8 mg. Compounds 


Table 1. Relative potencies of various steroids during 4-hr periods following 
intravenous administration to adrenalectomized dogs. 


Steroid y Dose (ug) Eosinopenia GFR increase Sodium retention Potassium loss 
Cortisone \ { 100-2000 0 0 0 0 
or 
Hydrocortisone Ac 4000-8000 - t 
(Loss) 
9qa-Chlorocortisone Ac 25-200 0 0 + + 
or 
9a-Chlorohydrocortisone Ae 500-4000 + + +or- + 
9q-Fluoro- 25-100 0 0 + 
hydrocortisone Ac 200-800 + +or- 
9q-Bromo- 25-100 0 0 
hydrocortisone Ac 100-400 0 + 
Desoxycorticosterone 50-8000 0 0 . + 
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E and F, in doses of 4 mg or more, and their halogen- 
ated derivatives, in doses of 0.5 mg or more, regularly 
induced increases in the GFR of adrenalectomized 
dogs; this effect became apparent during the second 
hour after administration of the steroids and was sus- 
tained througout the remaining collection periods. The 
sodium loss that occurred following administration of 
E and F during renal clearance studies was invariably 
associated with an increase in GFR. Whereas the 
halogenated steroids administered in small doses 
(which did not increase GFR) regularly caused acute 
retention of sodium, these same steroids administered 
in larger doses (which did increase GFR) frequently 
induced sodium loss. This paradox can be resolved by 
the assumption that all these steroids increase tubular 
reabsorption of sodium. This enhancement of sodium 
reabsorption, however, may be insufficient to result in 
a net conservation of sodium if the filtered load of 
sodium that is presented to the tubules is simultane- 
ously increased. 

Effects on circulating eosinophils. In adrenalectom- 
ized dogs, the decrease in circulating eosinophils was 
determined 4 hr following the intravenous administra- 
tion of graded doses of various steroids, as a simple 
index of their “glucocorticoid” activity. When com- 
pared on an equimolar basis, fluoro F Ac was 20 
(11-36) and chloro F Ae was 8 (5-13) times as active 
as F Ae. 

Effects in Addison’s disease. Studies carried out in 
two patients with Addison’s disease indicated that the 
fluoro- and chloro-derivatives of F were considerably 
more effective in the treatment of this disease than 
were equimolar quantities of either F itself or DOC. 
In the longer term clinical studies, the enhanced po- 
tency of the halogenated steroids appeared to be even 
greater than that which was anticipated on the basis 
of the acute assays in animals. The symptoms of Ad- 
disonian crisis (nausea, vomiting, asthenia, and so 
forth) were corrected within 4 hr of the oral adminis- 
tration of either 0.5 mg of fluoro F Ae or 1.5 mg of 
chloro F Ae. Repetition of these doses every 4 hr re- 
sulted in progressive improvement in feelings of well- 
being, depression of circulating eosinophils, marked 
retention of sodium, and transient increases in potas- 
sium excretion. Withdrawal of the steroids was fol- 
lowed by a reversal of these effects. 

Substitution of bromine. Bromo F Ae in doses of 
25 to 100 ug had no effect on the excretion of sodium 
or potassium in adrenalectomized dogs, while in doses 
of 100 to 400 ug it induced some increase in the ex- 
cretion of potassium but no consistent retention of 
sodium. 
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Serum Glutamic Oxaloacetic Transaminase 
Activity in Human Acute Transmural 
Myocardial Infarction 


John S. LaDue, Felix Wréblewski, Arthur Karmen 


Sloan-Kettering Institute and Department of Medicine, 
Memorial Center, New York 


Glutamic oxaloacetic transaminase is widely dis- 
tributed in animal tissues but is most concentrated in 
heart muscle (1, 2). This property led us to study its 
concentration in human serum following acute myo- 
cardial infaretion. 

The presence of this enzyme in human blood serum 
and whole blood hemolysates was previously demon- 
strated in our laboratory (3) using quantitative paper 
chromatographic analysis of the glutamate present 
after incubation of serum with aspartate and a-keto- 
glutarate. The chemical characteristics of the enzyme 
in serum were studied and found to be similar to those 
reported for animal tissues. The normal range of ac- 
tivity in human serums and hemolysates was estab- 
lished. The level was found to be elevated in certain 
disease states but notably so in two patients with acute 
transmural myocardial infarction. 

These studies led to the development of a relatively 
rapid spectrophotometrie assay of serum glutamic 
oxdloacetic transaminase activity and permitted the 
extension of our observations. 

Transaminase activity is measured by adding serum 
to a substrate containing aspartate and a-ketoglutar- 
ate, which in the presence of malic dehydrogenare oxi- 
dizes DPNH to DPN. The resulting change in optical 
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DAYS AFTER MYOCARDIAL INFARCTION 
Fig. 1. Serum transaminase levels measured within a few 
hours to 15 days following acute myocardial infaretion 
in 16 patients. 
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DAYS FOLLOWING MYOCARDIAL INFARCTION 

Fig. 2. Average level of serum transaminase on various 

days following acute myocardial infarction. The extremes 

of the vertical lines represent the highest arid lowest val- 

ues from which the averages were calculated. 


density of the solution is measured in a Beekman 
spectrophotometer (3). The unit of activity was de- 
fined as the amount present in 1.0 ml of serum that 
causes an optical density decrease of 0.001 at wave- 
length 340 mp in 1 min under the conditions described. 
In 50 normal individuals, the normal range was be- 
tween 10 and 40 units, which agreed in range of mag- 
nitude with the values reported by us previously using 
paper chromatographic assay. 

Serum glutamic oxaloacetic transaminase was meas- 
ured in 50 normal individuals, 22 patients with cardio- 
vascular disease uncomplicated by acute infarction, 
14 patients with various infections, 17 patients with 
neoplastic diseases, and 16 patients with actte trans- 
mural myocardial infarction. Venous blood was ob- 
tained for serum transaminase determination without 
regard for the fasting state; the serum was separated 
from the clotted blood within from 2 to 12 hr after 
collection. It has been found that the activity is essen- 
tially unchanged if the separated serum is stored in a 
refrigerator from 1 to 10 days after collection. When 
possible, daily tests were made during a 5- to 15-day 
period. 

The normal values of serum glutamic oxaloacetic 
transaminase activity ranged from 10 to 40 units. 
Figure 1 summarizes the serum transaminase activity 
on various days after infarction in 16 patients with 
acute transmural myocardial infarction. Figure 2 pre- 
sents the average values in the same patients and in- 
dicates the range of activity on the first 4 days follow- 
ing the infarction. Figure 3 shows the serum trans- 
aminase activity along with the sedimentation rate 
during a 9-day period in a 60-yr-old patient who in- 
curred an acute transmural posterior wall myocardial 
infaret. It is noted that 3 hr following the onset of 
pain, the transaminase activity was within normal lim- 
its but rose to 500 units within 12 hr, falling off grad- 
ually to normal by the sixth day. This series has now 
been extended to 30 patients, all of whom exhibited 
transaminase levels of from 100 to 6000 units on at 
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least oné of the five days following the onset of myo- 
eardial infarction. 

In 22 pafients with heart disease uncomplicated by 
acute myocardial infarction including arteriosclerotic 
heart diseasé associated with angina or coronary in- 
sufficiency and dcuté and chronié congestive heart fail- 
ure of varying etiology, the serum transaminase activ- 
ity ranged bétwéen 12 to 45 units. In two instances the 
level was above upper limits of normal (40 units) ; 
one patient had acute pulmonary edema and expired 
within 24 lir, and in another with neurogenic shock 
the serum transaminase was 45 units but fell to 19 
within 24 hr. 

All patients with acute febrile and chronic infectious 
diseases had seruni transaminase activities within the 
normal range. There was little observable change in 
the enzyme level from the acute to the convalescent 
state of the illness and little variation in daily samples 
tested. Normal values were also encountered in uremia, 
pulmonary infarction, neoplastic disease per se, and 
other chronic processes. High levels were encountered 
in jaundiced patients with active liver disease. 

It has been estimated that 1.5 pereent of the dry 
weight of pig heart muscle is the protein enzyme, glu- 
tamic oxaloacetic transaminase (4). We have ealeu- 
lated that if 1 g of dried pig heart homogenate of the 
value reported by Cammarata (5) was diluted to 6 lit, 
there would be 400 units of activity per milliliter. 

Our observations show that the serum transaminase 
activity rises with regularity within 12 to 24 hr in 
acute human myocardial infarction and returns to the 
normal range within 3 to 6 days thereafter. The 
mechanisms by which the level of the enzyme activity 
is altered are under study. The limited number of cases 
presented does not permit final evalution of these ob- 
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Fig. 3. Transaminase levels obtained during a 10-day 
period following acute myocardial infarction in patient 
S. W. The dofted line represents the erythrocyte sedimen- 
tation rates done on the same blood samples. 
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servations in regard to their diagnostic and/or prog- 
nostic significance. 

Conclusions. (i) Glutamic oxaloacetic transaminase 
activity has been measured in human serums by a 
spectrophotometriec method. (ii) The variations in en- 
zyme activity in some disease states have been dis- 
cussed. (iii) The serum transaminase activity in 16 
patients with acute transmural myocardial infaretion 
rose to levels 2 to 20 times normal within 24 hr and 
returned to normal range within 3 to 6 days thereafter 
without exception. 
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Biuret Toxicity of Urea Foliage 
Sprays on Citrus 


Winston W. Jones 


Department of Horticulture, Citrus Experiment Station, 
University of California, Riverside 


Urea was first used as a foliage spray to supply 
nitrogen on apples in 1943 (1). Since that time it has 
been used as a foliage spray on other crops (2-4). 
When attempts were made to use such sprays on citrus, 
leaf injury resulted (5). This injury was a yellowing 
of, or loss of chlorophyll from, the distal part of the 
leaves and has been called “yellow-tip.” It was found 
that the amount of yellow-tip varied with the location 
and with the age of the leaf. The yellow-tip is a per- 
manent injury; the leaves do not regreen. However, 
subsequent new leaves do not have yellow-tip unless 
additional urea sprays are applied. The extent of the 
yellowing may vary from none to more than half of 
the leaf. 

Since crystalline urea “sets-up” and becomes hard, 
most of the urea for foliage spray application now on 
the market has been conditioned in various ways to 
avoid the hardening. To determine whether yellow- 
tip is caused by urea or by some impurity in the urea, 
several spray experiments have been made (6). Since 
yellow-tip had also been observed on trees in the field 
to which soil applications of conditioned urea had 
been applied, soil experiments were also made. 

One experiment was performed in a grove of mature 
navel orange trees in August 1953, In this experiment, 
sprays of 10 lb of erystalline urea per 100 gal of spray 
were compared with sprays of the same concentration 
of conditioned urea. Approximately 6 wk after spray 
applications, yellow-tip was prevalent on the trees 
sprayed with the conditioned urea but not on the trees 
sprayed with crystalline urea. This suggested that 
yellow-tip was the result of something in the condi- 
tioned urea and was not caused by urea alone. 
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Fig. 1. Foliage sprays of combinations of biuret and urea 
on young budded lemon trees. Left to right: Check no 
spray, 0.2-percent biuret, 2-percent erystal urea, 0.2-per- 
cent biuret plus 2-percent crystal urea, and pelletized 
urea. Note yellow-tip (mottling) except on check and 
2-percent crystalline urea plants. 


Most of the conditioned urea on the market is in 
the form of pellets. In the making of such pellets, the 
urea is warmed. It has long been known that on warm- 
ing, urea is converted to biuret (7). Biuret toxicity 
following foliar application of urea has been reported 
on pineapples (8). Thus biuret was the first suspect 
as the cause of yellow-tip. Several sources of pellet- 
ized urea were examined for biuret by the use of 
alkaline copper sulfate and were found to contain 
from 0.5 to 2.5 percent of the dry weight of a biuret- 
reacting material. 

Following the field results, several greenhouse ex- 
periments were made to compare pelletized urea, erys- 
talline urea, biuret, and combinations of erystalline 
urea and biuret. For these experiments, young budded 
lemon and Valencia orange trees (9) were used. Fig- 
ure 1 shows the results of one spray experiment on 


Fig. 2. Soil applications of biuret and urea to young 
budded lemon trees. Left to right: Check no treatment, 
50 ml of 0.2-percent biuret, 50 ml of 2-percent crystal 
urea, 50 ml of 0.2-percent biuret plus 2-percent crystal 
urea. Note yellow-tip (mottling) except in cheek and 
crystalline urea treatment. 
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lemons. The trees were sprayed with either a 2-percent 
urea solution, or a 0.2-percent biuret solution, or a 
combination of the two. Yellow-tip resulted from the 
sprays of pelletized urea, from biuret, and from the 
biuret-crystal urea combination but not from the erys- 
tal urea. 

A second experiment was made with the same type 
of young budded trees, but the urea and biuret solu- 
tions were applied to the soil. The treatments consisted 
of 50 ml of either 2-pereent urea, or 0.2-percent biuret, 
or a combination of the two applied to each 1-gal can 
(Fig. 2). Yellow-tip resulted from all treatments con- 
taining biuret but not from erystalline urea. In both 
the spray applications and the soil applications, more 
severe yellow-tip resulted from the combination of 
urea with biuret than from biuret alone, although yel- 
low-tip occurred in both instances. 

The results reported indicate that biuret is a ma- 
terial in commercial ureas that induces leaf yellow-tip 
of citrus from either foliage or soil applications. 
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Investigation of the Reported Toxicity to 
Rats of Gliricidia sepium, Jacq. 


Laurence E. Gale, Melvin R. Gibson, 
Paul M. Scott 


School of Pharmacy, 
State College of Washington, Pullman 


It has been reported (1-3) that the plant Gliricidia 
sepium, Jacq. is toxie to rodents. In fact, the Latin 
name Gliricidia means “rodent poison” (4). However, 
no pharmacologic investigation of this plant has ever 
been made to substantiate or disprove these claims. 
This is the purpose of this investigation. 

The dried plant material, with the exception of the 
roots used in this study was collected by Barbara 
Norby in Quizzaro de San Jose, Costa Riea (5). Iden- 
tification of the plant was by Mrs. Norby and Alex- 
ander F. Skutch. It was air-dried in Costa Rica before 
shipment. 

The fresh leaves used in this investigation were 
from 40 plants grown for 2 yr in our pharmacy green- 
house. The seeds were obtained from the plant col- 
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lections of Mrs. Norby. The roots used were the oven- 
dried roots of the 2-yr-old, greenhouse-grown plants. 

The plant material was prepared for toxicity tests 
as follows: (i) The dried, mature leaves, young leaves, 
seeds, fruits, and roots were ground to a No. 60 pow- 
der. (ii) To concentrate the constituents of the leaves, 
90 g of the dried, young leaves was successively and 
totally extracted in a Soxhlet extractor with petro- 
leum ether, ether, and chloroform. The mare from the 
chloroform extraction was dried and then boiled with 
1500 ml of absolute alcohol. An additional 300 ml was 
added after 14 hr of boiling. The mare from this ex- 
traction was treated as the previous one, using 70 per- 
cent aleohol instead of absolute aleohol. The remain- 
ing mare was subsequently extracted in a Soxhlet 
using distilled water. The solvents containing the ex- 
tractive from these extractions were evaporated, and 
the residues were used in the toxicity studies. (iii) 
Entire, fresh, compound leaves were mixed in a War- 
ing Blendor with 230 ml of distilled water to a puree 
consistency. To remove fibrous material, the mixture 
was strained through a single thickness of cheesecloth. 

For comparison of dosage, moisture determinations 
were made of fresh leaves and the young dried leaves. 
The fresh leaves had an average moisture content of 
79.5 percent; the young dried leaves, 4.5 percent. 

The study of the toxicity of Gliricidia sepium, Jacq. 
was divided into four parts. One hundred thirty-five 
mature albino rats were used in the study, and control 
groups were maintained for each portion of the work. 
First, the toxicity of the air-dried, mature leaves, 
young leaves, seeds, fruits, and roots was determined. 
The dose of each of the powdered plant parts given 
to individual groups of rats was 1 g/kg administered 
for 6 consecutive days. Second, a study was made of 
the toxicity of the six extracts prepared by phyto- 
chemical methods from the young leaves. Expressed 
approximately, in terms of the dried young leaves, 
the doses of the extracts administered orally to the 
rats for 6 consecutive days were petroleum ether, 6 
g/kg; ether, 8 g/kg; chloroform, 15 g/kg; absolute 
aleohol, 15 g/kg; 70-percent alcohol, 10 g/kg; cold 
distilled water, 10 g/kg. Third, the toxicity of an 
aqueous mixture of fresh green leaves was evaluated. 
The doses administered orally to groups of rats for 
6 consecutive days were 0.75 g/kg; 1.5 g/kg; 2.0 
g/kg; 3.0 g/kg. Fourth, a 45-day extended-toxicity 
study was performed using the dried, powdered, young 
Gliricidia leaves. The doses of the young leaves that 
were administered for 45 days were 0.25 g/kg; 0.50 
g/kg; 1.00 g/kg. At the end of the 45-day test period, 
blood samples were taken for hematologic examina- 
tion, and the animals were sacrificed. The intestinal 
tract of each animal was examined, and stained tissue 
mounts were prepared for histologic examination of 
the heart, liver, kidneys and spleen. 

The fresh leaves, dried parts, and extracts of Gliri- 
cidia sepium, Jaeq. used in this investigation appeared 
to be completely devoid of toxicity to rats. No deaths 
were observed in any of the groups of animals that 
could be attributed to the Gliricidia administered. The 
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animals’ hair retained its normal luster; there were 
no signs of loss of reflexes, anorexia, chemosis, in- 
erease or decrease in salivation, gastrointestinal dis- 
turbances, or change in the consistency of the feces. 
The results of the hematologic and histologic exami- 
nations performed following the termination of the 
45-day extended-toxicity study also indicated that there 
were no pathologie developments that could be used to 
differentiate the test animals from the control animals. 
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A Device for Determining Time and 
Temperature of Sterilization in the 
Autoclave or Hot-Air Oven 


John H. Brewer and C. Baxter McLaughlin 


Biological Research Laboratory, 
Hynson, Westcott © Dunning, Baltimore, Maryland 


Since one often is concerned with whether or not 
sterilization has been properly carried out, a number 
of indicators have been marketed. Except for continu- 
ous-reading electric thermocouples, many of these in- 
dicators show only that the temperature has been 
reached. 

Chemical melting points have always been aecept- 
able as reliable indicators of temperature if they re- 
main pure. By enclosing the proper compound in a 
sealed glass tube so constructed that it permits the 
flow of the molten material, one may determine the 
temperature as well as the length of time that the 
temperature remained constant. This apparatus is 
small and inexpensive and may be used countless times. 
It has a definite advantage in that it ean be used in 
any place in the autoclave or oven and included in 
packages and containers of materials for sterilization. 

An hourglass type of apparatus was constructed in 
such a manner that the solid chemical would melt and 
flow. through a narrow constriction into the bottom 
tube (Fig. 1). Our idea was that, when molten, the 
material would flow through a standard-size opening 
at a uniform speed. Unfortunately, when the liquid 
formed in the upper part of the sealed hourglass- 
shaped tube, an air pocket formed and prevented the 
flow. When a side-arm by-pass tube was connected to 
the upper and lower sections, the air could pass freely 
and the molten material could flow. Thus by control- 
ling the constriction in the tube and having the pres- 
sure equalized, we had a unit that was physically 
suited for our purpose. 
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There are many compounds that will melt at 121°C. 
Unfortunately, the problem is not quite as simple as 
merely selecting one of these compounds for our pur- 
pose, because some of them will not repeatedly melt 
and flow at the desired temperature. 

In view of these considerations, we have used several 
compounds, two of which are succinic anhydride, 
OCOCH,CH,CO, mol. wt. 100.07, melting at 120°C; 
and di-mandelie acid —C,H,CHOHCOOH, mol. wt. 
152.14, melting at 120°C. 

Mandeliec acid is very applicable but unfortunately 
will melt and flow only once at 120°C. On repeated 
meltings, the melting temperature is considerably 
lower. This might be advantageous for a single use 
in certain operations. On the other hand, suecinie an- 
hydride remains constant in its ability to melt and 
flow repeatedly and is, therefore, our choice for use 
in this temperature range. Its physical characteristies 
are listed adequately (1). 

To evaluate and observe these tubes we constructed 
an insulated oil bath with thermostatic controls and 
cireulated with motor-driven propellers. Using this 
equipment, we were able to maintain a temperature of 
120.5° to 121.5°C with ease and could determine the 
flow of various compounds at the desired temperature. 

Tubes were constructed by professional glass manu- 
facturers (2) with uniform dimensions, and the chem- 
ical compound of choice could be accurately weighed 
into the tube. They were heated in an oven to melt and 
the tube was sealed. Repeated tests showed that 1 g of 


Metal Base 


Fig. 1. Line drawing showing cross section of Time-at- 


Temperature device with metal base. 
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succinie anhydride would melt and flow at 120° to 
121°C in 15 to 17 min. Therefore we feel that we have 
an apparatus that will truly indicate that the prede- 
termined temperature was reached and held for a 
minimum sterilizing time. It should be mentioned that 
at 118° to 119°C, 2.5 hr were required for the suc- 
cinie anhydride to melt and flow. At 125°C, 1 g would 
flow in 8 min. It seems from our experiments that 
these time differences are more or less comparable to 
sterilizing time. 

Although the newer autoclaves are well equipped 
with automatic time and temperature controls, the ar- 
rangement of the load will determine the actual time 
and temperature required for sterilization and cannot 
be adequately preadjusted to take care of the widely 
varying conditions of use in the laboratory. Many of 
these autoclaves are well equipped with thermocouples 
and recording instruments to place in varying spots in 
the autoclave, but for the most part only a few leads 
are available and one cannot do a heavy spotting of 
these recording thermocouples because of the expense 
involved. However, many of these smaller melting- 
point tubes can be included in every square foot of 
the sterilizer without adding substantially to the load 
or occupying valuable space. The Time-at-Tempera- 
ture (T@T) Tubes can be mounted in special holders 
and placed on shelves or suspended in the chamber. 
They could also be affixed to rods of glass or stainless 
steel and mounted in various positions in large con- 
tainers of solution. Since the T@T Tube is hermeti- 
cally sealed, it cannot contaminate the solution and it 
need not be removed before filling the product into 
the final container. 

To simulate conditions in line with practical usage, 
6 lit of solution was placed in an 8-lit Pyrex solution 
bottle and three T@T Tubes were fastened to a rod 
in the center of the bottle in such a manner that one 
tube was above the solution, one just beneath the sur- 
face, and one on the bottom. After 15 min at steriliz- 
ing temperature, the tube above the solution showed 
only partial sterilization, and the two tubes within 
the liquid showed no signs of melting. After 20 min 
the T@T Tube above the liquid melted completely, 
and the uppermost tube within the liquid showed par- 
tial melting; the lower tube did not melt. It was neces- 
sary to keep the autoclave at 120° to 121°C for 30 
min to melt the upper submerged tube and for 55 min 
at 120° to 121°C to melt completely the bottom tube. 
This showed quite dramatically that the solution 
heated, not uniformally, but more in a layering man- 
ner. 

Obviously, by constructing a larger T@T Tube de- 
vice and placing a higher melting point solid that 
melts at 166° to 167°C in these tubes, a device for 
use in the hot-air oven may easily be constructed. We 
have found that p-phenylphenol, which melts at 166° 
to 167°C, is satisfactory for this purpose, and the 
tubes with a volume of approximately 3 times that 
used in the autoclave will check the hot-air steriliza- 
tion for 1 hr at this temperature. 

Because these T@T Tubes are so inexpensive they 
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can be employed in large numbers and also may be 
used by the small laboratory that cannot afford ex- 
pensive recording thermocouples. 
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Apparent Simultaneous Adaptive Enzyme 
Formation in C,, Mice 


P. Feigelson,* M. Feigelson, T. R. Wood 


Department of Biochemistry, Fels Research Institute, 
Antioch College, Yellow Springs, Obio 


Adaptive enzyme formation in microorganisms— 
that is, increases in enzyme concentration induced by 
the presence of the substrate—has been known for 
many years (1, 2). The existence of a similar mechan- 
ism in higher animal forms has been hypothesized (3), 
but only recently has supporting evidence been ad- 
duced. Recent studies have indicated that mammalian 
tissue levels of tryptophan peroxidase and xanthine 
oxidase (4, 5) increase subsequent to administration 
of the appropriate substrate. Gordon and Roder also 
reported a similar adaptive increase in the adenosine 
deaminase activity of chick embryos (6). 

In vivo experiments indicated that considerable 
fractions of injected xanthine are metabolized along 
synthetic pathways (7). This suggested that an en- 
zyme concerned with xanthine anabolism, as well as 
the enzyme xanthine oxidase, might be amenable to 
adaptive increase. In this study, therefore (8), both 
liver xanthine oxidase and adenosine deaminase levels 
were determined following prolonged administration 
of xanthine to C;, mice. The findings indicate that 
both liver xanthine oxidase and adenosine deaminase 
levels increase following xanthine administration, sug- 
gesting that a type of simultaneous adaptive enzyme 
formation may occur in mammals, es has been demon- 
strated by Stanier to occur in microorganisms (9). 

Thirty C;,BL/6 male mice were divided into three 
experimental groups of 10 animals each. Group I, the 
control animals, received daily intraperitoneal injec- 
tions of physiological saline; groups II and III were 
injected with suspensions of xanthine in saline, the 
daily dosage being 12 and 24 mg, respectively, of 
xanthine per 100 g body weight. The animals were 
fed Purina dog chow ad libitum. This regime was 
maintained for 14 to 20 days, at which time the mice 
were sacrificed. Homogenates prepared from two 
pooled livers were analyzed for xanthine oxidase by 
the procedure of Axelrod and Elvehjem (10) and 
adenosine deaminase using a modification of the pro- 
cedure of Gordon and Roder (6). 

The results of the in vitro analysis of liver enzyme 
activities are depicted in Table 1 as the mean values 
and range of values for each experimental group. 
It is to be noted that there are increases in the liver 
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Table 1. The effect of xanthine administration on the concentrations of liver xanthine oxidase and adenosine 


deaminase. 
Group No. I II It 
Xanthine administered 
(mg/day, per 100 g body weight) 0 12 24 
Xanthine oxidase 
nlO./hr, per g wet weight 342 (321-361) 422 (382-438) 493 (415-614) 
nlO./hr, per g dry weight 1360 (1180-1570) 1850 (1480-2010) 2110(1780-2940) 


nlO./hr, per nitrogen 
Adenosine deaminase 
uM adenosine deaminated/hr, 
per g wet weight 
uM adenosine deaminated/hr, 
per g dry weight 
uM adenosine deaminated/hr, 
per pM nitrogen 


46.9(28.1-69.8) 


185 (117-245) 


0.163 (0.148-0.181) 


0.208 (0.177-0.230) 0.236 (0.187-0.313) 


61.6(51.2-69.7) 86.6(64.0—-141.1) 


272 (201-323) 381 (263-672) 


0.0226 (0.0136—-0.0345) 0.0308 (0.0241—0.0403) 0.0416 (0.0288-0.0716) 


xanthine oxidase and adenosine deaminase activities 
as the result of prior xanthine administration to the 
animals. Furthermore, the extent of the adaptive in- 
ereases are a function of the administered dose of 
xanthine. Livers of group III animals possess 44 per- 
cent higher xanthine oxidase and 85 percent higher 
adenosine deaminase activities than those of control 
animals. The inereases in xanthine oxidase over the 
control values exhibited by both groups of xanthine- 
treated mice are significant at the p=0.01 level, using 
Wilcoxon’s nonparametric test (11). Owing to the 
greater variation in enzyme concentration among ani- 
mals within the experimental groups, the increases in 
adenosine deaminase activities of groups II and III 
over the control animals are significant at only the 
p=0.10 and p=0.05 levels, respectively. Expression 
of the enzyme activities on the basis of liver dry 
weight or nitrogen does not essentially alter these 
relationships. 

It was observed that irrespective of experimental 
groups, animals with high liver xanthine oxidase ac- 
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tivities also manifested high liver adenosine deaminase 
activities. The coefficient of correlation between the 
concentrations of these two liver enzyme systems was 
ealeulated to be 0.89 which is significant at the 
p < 0.001 level. When the xanthine oxidase activity 
is plotted versus the adenosine deaminase activity for 
each animal, the relationship shown in Fig. 1 is ob- 
tained. 

These observations strongly imply that a similar 
mechanism controls the concentrations of both liver 
enzymes. Possible mechanisms by which this may 
occur are (i) a sequential adaptation; that is, the 
increases in anabolic products subsequent to xanthine 
administration provide increased substrate levels for 
adenosine deaminase resulting in an adaptive increase 
in that enzyme; (ii) xanthine itself evokes adaptive 
increases in adenosine deaminase by possibly combin- 
ing with the enzyme protein; (iii) xanthine adminis- 
tration indirectly induces increases in both adenosine 
deaminase and xanthine oxidase, for example, via 
adrenal stimulation. Experiments are currently under 
way to explore further these factors. 
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Communications 


Tests for Photoreactivation in 
Gametes of Urechis caupo 


Ultraviolet-induced injury to the sperm of the sea 
urchin, Arbacia punctulata, is not reversed by subse- 
quent illumination with visible light, although eggs 
are readily photoreactivated (1). Since the point is 
one of considerable theoretical interest, it seemed 
desirable to compare photoreactivation in the gametes 
of another animal. Studies were therefore made on 
the sperm and eggs of the echiuroid worm Urechis 
caupo for a comparison of photoreactivation in these 
gametes. 

The worms were collected in Elkhorn Slough on 
Monterey Bay, California, and kept in running sea 
water. After withdrawal from the gonosae of the 
worm, the sperm were diluted 1: 400 in 0.05M glycine 
(2) in sea water, but the eggs were kept in sea water. 
By running sea water around the syracuse dishes con- 
taining the eggs or sperm, all samples were kept at 
16° +2°C. Only combinations of gametes giving 90 
to 95 percent fertilization and good development were 
used for experiments. The appropriate gametes were 
exposed to the radiations of a Sterilamp (mainly 
wavelength 2537A), the dosage being determined by a 
Hanovia UV meter. Photoreactivation was accom- 
plished with a G.E. CH-4 Mercury Spotlamp 2 ft 
from the samples and filtered through 2 to 5 in. of 
water and a Corning No. 3060 filter to remove heat 
and ultraviolet radiations, respectively. A 1-hr ex- 
posure to the white light alone was not injurious to 
either sperm or eggs, although it is injurious to the 
sperm of some animals (3, 4). The samples were 
stirred by playing a jet of air on the surface of the 
water. The time required for 50 percent of the zygotes 
to reach the two-celled stage was used to measure the 
effect of the different treatments, and each of the 
experiments was repeated at least three times. 

Eggs irradiated with a dosage of 3000 erg/mm* 
of UV and fertilized with normal sperm were delayed 
in cleavage, a span of time 32 percent longer than the 
controls being required for half of the eggs to reach 
the first division. When ultraviolet-injured eggs were 
treated with white light for 15 min, the delay was 
reduced by 64 percent, indicating an average of 64 
percent photoreactivation. The results were compar- 
able, whether the eggs were illuminated before or 
after fertilization with untreated sperm. 

Dosages of UV from 40 to 480 erg/mm? had no 
effect on sperm, since eggs inseminated with them 
were fertilized and cleaved at times comparable to 
those of controls. Only 50 percent of the eggs were 
fertilized with sperm given a 3200 erg/mm? dosage 
of UV, and cleavage was delayed. Sperm subjected 
to UV dosages of 6400 to 12,800 erg/mm* were 
generally incapable of fertilizing eggs, only a small 
percentage of the eggs being activated. These ultra- 
violet-induced injuries were in no ease reversed by 
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illumination with white light; in fact, the injuries 
were exacerbated. The sperm of Urechis, therefore, 
resemble those of Arbacia (1) in being incapable of 
photoreactivation by white light after ultraviolet-in- 
duced injury. 

Since the possibility exists that a maximal amount 
of photoreactivation is achieved by the visible light 
present as an impurity in the spectrum of the Steri- 
lamp, the UV used for irradiating sperm was passed 
through a visible-light-absorbing filter (5) (CuSO, 
and NiSO,), which transmits about 70 percent of the 
UV at 2537A. The results were essentially the same 
as in the afore-described experiments. Ultraviolet-in- 
duced injury to the Urechis sperm nucleus therefore 
appears to be irreversible and is not susceptible to 
photoreactivation under the conditions tested. 


R. M. Iverson 
A. C. GIESE 
Hopkins Marine Station, Pacific Grove, California 
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21 June 1954. 


Remarks on Fischer’s Article, “Stress and 
the Toxicity of Schizophrenic Serum” 


We wish to put on record some facts concerning the 
investigation of Roland Fischer (1, 2) and to state our 
disagreements with his conclusions. Fischer acknowl- 
edges that his work with Xenopus laevis tadpoles was 
started under the direction of one of us (F. G.); but 
since his published figures are identical with those 
that he summarized in our laboratory in 1949-50, we 
are driven to believe that they form the sole basis for 
his conclusions. We regret that Fischer failed to com- 
municate with us before publishing his paper and 
that we are thus obliged to object in print to his in- 
terpretations : 

1) After reexamining statistically all the experi- 
mental material, we came to the conclusion that, 
despite considerable differences in some individual ex- 
periments, the results as a whole are not significant. 
This opinion together with other biological experi- 
ments has recently been published by one of us (H. P. 
R., 3). 

2) In this acticle (3) no mention is made of Fisch- 
er’s hypothesis that sudden changes in cold and warm 
weather would influence the results. In order to sur- 
vey the extremely complex material, we divided the 
experiments into three groups: positive, indifferent, 
and negative, according to the hypothesis under dis- 
cussion, that schizophrenic body fluids are more toxic 
than normal ones. Admittedly, a comparison of the 
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results of the experiments that Fischer reports as hav- 
ing been done under “homogeneous” and “inhomo- 
geneous” weather conditions, on the basis of their 
biologically positive, indifferent, and negative out- 
comes, yields a somewhat lower average value of toxic- 
ity (with schizophrenics and normal controls) for the 
group of experiments in “inhomogeneous weather.” 
However, the relationship of positive to indifferent 
to negative findings of 6:5:2 (or, in percentages, 
46:39:15) is just as good as the one in “homo- 
geneous weather,” namely, 22 : 22 : 12 (percentages, 
39 : 39 : 21). Thus, while not excluding the possibility 
of an influence of the weather, it must be stated that 
the reported experiments do not demonstrate it. 

3) We agree with Fischer’s statement that serum 
inactivated by heating is slightly less toxic, but this 
applies equally to schizophrenic, other pathologie and 
normal control serums. Experiments with dialyzed 
serum were ambiguous; some dialyzed serums, but by 
no means all, were somewhat less toxie than the un- 
dialyzed serums, which in most eases unfortunately 
were very little toxie to begin with. 

In these schizophrenic serums, a toxicity in the dia- 
lyzate could not be seen, whereas just two dialyzates 
of normal serums showed considerable toxicity. While 
these results may be accidental, they certainly do not 
provide evidence of a dialyzable principle specific for 
schizophrenia. 

4) Fischer seems unaware of the fact that the re- 
sults of his short series of double-experiments are 
variable: he overlooks differences up to 8 toxicity 
units from sample to sample under identical condi- 
tions with an average standard error for a single ex- 
periment of o+ 2.5 toxicity units at least, and this in 
“homogeneous weather”! Detailed statements concern- 
ing a correlation between toxicity and psychic status 
of the patient, or conelusions from one or two experi- 
ments only, as drawn by Fischer in the cases of hy- 
peremesis, cirrhosis, carcinoma, or pregnancy, are 
therefore unwarranted. 

5) Caleulating a “0.001 level of confidence” from 
an arbitrarily selected group of experiments is not 
justified, considering that some patients with ex- 
tremely high toxicity indices figure several times in 
Fischer’s data (see, for example, Rieder, patients 1 
and 2, Table 1), whereas others on account of un- 
proved influences are omitted. As was pointed out by 
Rieder (3), differences between normal controls and 
schizophrenics as a psychiatric group must be evalu- 
ated on the basis of the number of patients investi- 
gated and not on the basis of the number of ex- 
periments repeated on these patients with unequal 
frequency. 

Our main contention is that the Xenopus method 
is unsuitable for the detection of the toxic factor in 
the body fluids of schizophrenic patients (3). 

F. Grorer 

H. P. RievEr 

R. WEBER 

Research Laboratory, Psychiatric University Hospital, 
“Friedmatt,” Basel, Switzerland 
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23 March 1954. 


In the foregoing remarks, Georgi et al. examine the 
data of my earlier experiments under a new aspect; 
that is, they disregard the question of whether the re- 
sults were obtained under controllable, reproducible 
conditions; then they introduce further statistical 
analysis. The note of Georgi et al. is based mainly 
on their disregard of the influence of a weather front 
factor without disproving its existence. I refer, there- 
fore, to another paper of mine that brings further 
evidence to show how major frontal changes are 
operative in our biological experiments (1). 

It is unfortunate that my former associates were 
unable to grasp the main conelusion of my paper un- 
der diseussion (2) that “the toxicity to tadpoles of 
serum” of different diagnostic groups “seems to be 
positively correlated with the degree of stress.” In 
contradistinction to what seems to be the opinion of 
Georgi et al., I have made no claim whatsoever of a 
toxic factor specific for schizophrenia (2). 

The serum and urine toxicity studies under diseus- 
sion were initiated, designed, and performed under my 
supervision. I would have expected that Georgi et al., 
having recently “reevaluated” part of the data I left 
behind 4 years ago, would have communicated with me 
before publishing their “main contention that the 
Xenopus method is unsuitable for the detection of the 
toxie factor in the body fluids of schizophrenic pa- 
tients.” I am sorry that I must challenge their un- 
substantiated generalization. 

That tadpoles at large are suitable test animals to 
detect the toxicity of schizophrenic serum was already 
shown by Lazell and Prince (3). With the tadpoles 
of Rana catesbiana they demonstrated a toxicity of 
schizophrenic blood serum tenfold to that of normals. 
Also, Malis (4) was able to show a significant dif- 
ference in the toxicity of the blood of aeute schizo- 
phrenies if compared with the blood of normal healthy 
controls; his test animals were tadpoles of Rana 
tem porara. 

With the aid of Xenopus tadpoles, I could detect 
one of the main toxie factors in the urine of schizo- 
phrenies: ammonia (1). 

If Georgi et al. had considered that the more acidic 
urine of schizophrenics (7) contains more ammonia 
[owing partly to the higher protein catabolism, de- 
creased appetite, and so forth (5) of these patients], 
Weber, under the direction of Georgi, would not have 
published the papers (6, 7) showing that preparations 
of some 50-liter portions of schizophrenic urine con- 
tained more of a mobile ion as measured by ionopho- 
resis. However, “the high toxicity” as measured by 
their paramecia-test “clearly excludes ammonia, mono- 
methylamine and dimethylamine as the cause,” sic 
Weber (7). Apparently the paramecia-test method of 
Georgi et al. is unsuitable and caused them to overlook 
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such a “banal” (sic Weber) toxic factor as, for ex- 
ample, ammonia. 

Henee it is important to distinguish clearly between 
specific and nonspecific changes that occur during 
physiologic or pathologic processes (5). For example, 
it ean be shown that the “toxin” present in the urine 
of menstruating women (8) is due mainly to increased 
amounts of ammonia (9), a concomitant of menstrual 
acidosis. Furthermore, acidosis, a banal change, can 
produce a decrease in cerebral blood flow (10). 

Summarized: tadpoles, and especially those of 
Xenopus levis, are reliable test animals, for example, 
for the detection of a toxic factor in the body fluids 
of schizophrenics. It is self-evident that the foregoing 
holds only if one is able to control the conditions under 
which the experiments are reproducible (7). 

Finally, I wish to thank Georgi et al. for having 
initiated by their remarks a further clarification of 
some of our divergent views. ; 

ROLAND FISCHER 
Psychiatric Research Unit, Department of Public 
Health, Regina General Hospital, Munroe Wing, 
Regina, Saskatchewan 
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More on “Different IQ’s for the 
Same Individual” 


In their independent and valid criticisms of Dreger’s 
study (1), Stanley (2) and Kurtz (3) failed to men- 
tion four other highly pertinent considerations. 

Perhaps some readers will not recall Dreger’s paper. 
Ten children were each tested on four different intel- 
ligence tests, with alternate forms somtimes used. Be- 
cause numerical 1Q’s on the same individual “do differ 
from one another,” since there was only one statisti- 
eally significant correlation between the tests, and be- 
cause of a significant difference in IQ’s as determined 
by an indefensible method (see criticism by Stanley 
and by Kurtz), Dreger concluded that “individual’s 
IQ’s may differ widely and significantly from one an- 
other on different tests.” My four additional points of 
criticism are as follows: 

1) It has long been known that numerical IQ’s for 
the same person on different tests may differ because 
of over-all differences in means and standard devia- 
tions and because the tests tap somewhat different 
functions. 

2) The six correlations reported by Dreger are 
actually based on N’s of 9, 5, 7, 6, 7, and 4. Such small 
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N’s do indeed aid one in accepting the null hypothesis. 

3) Pearson (4) as long ago as 1903 demonstrated 
that correlations are reduced by homogeneity or re- 
striction in range, yet 50 years later we find Dreger 
drawing conclusions from correlations based on scores 
that are restricted mainly to average and up (only 5 
percent are below average, and not much below at 
that). 

4) Why did Dreger ignore the literature? A quarter 
of a century ago Goodenough (5) reported an r of .74 
(N = 334) between the 1916 Stanford-Binet and her 
Draw-a-Man-Test. Wallin (6) reported an r of .72 
(N = 290 clinic cases) between the 1916 Stanford-Binet 
and Arthur I, and an r of .53 (N =172 elinie cases) 
between the 1937 Stanford-Binet and Arthur I (con- 
trast this with the r of —.41 given by Dreger on five 
eases!) Cohen and Collier (7) found an 7 of .71 
(N=51) for the 1937 Stanford-Binet versus Arthur 
II, and for the same tests Hamilton (8) found an r of 
.73 (N=40), and Manolakes and Sheldon (9) found 
an r of .64 (N=217 atypical cases: good and poor 
readers). 

We are forced to agree with Kurtz’ conelusions that 
“Dreger’s little study has, thus, contributed noth- 
ing. . . .” We also agree with Dreger when he con- 
cludes that IQ’s from different tests are not eompar- 
able, but the lack of comparability is not nearly so 
sad as he would have us believe. We venture the 
opinion that Dreger, in his reply (10) to Stanley and 
to Kurtz, missed the point of their criticism. We hope 
that his hope to repeat the experiment is not realized 
if by repeat he means an exact replication. 

Quinn McNemar 
Department of Psychology, Stanford University 
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7 June 1954. 


MeNemar’s criticism (like Kurtz’) of one portion of 
my statistical treatment is correct. I called it “the 
most indefensible statistically,” although I tried to 
give justification both logically and statistically. In 
respect to MceNemar’s specific points: 

1) Yes. I cited only two references of the vast 
literature on test comparisons. Certainly, these other 
studies emphasizing tests serve as background for 
work like mine on intra-individual comparisons. 

2) If Binet Forms M and L are considered compar- 
able, N’s are then 10, 6, 8, 6, 8, and 4. I used Kendall’s 
(1) rank correlation coefficient t, not Pearson’s r. The 
experiment obviously was not: intended as a mass dem- 
onstration among tests but, instead, to see how indi- 
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viduals fared. In making significance tests, I adhered 
to the probabilities given in Kendall’s tables. Small 
N’s do, however, make for easier acceptance of the 
null hypothesis. 

3) The host of correlational studies on mental de- 
fectives, superior children and adults, and other 
groups more or less homogeneous must bear the same 
criticism. IQ’s in my study running from somewhat 
below average to very superior seem to me to cover a 
rather wide range. Nevertheless, McNemar is right; 
restrictions of range may limit correlation. 

4) It was a search of the literature that prompted 
me to make my study and submit it for publication. 
Among 235 items in one of several bibliographies I 
have available on the subject, only seven are truly 
relevant items (2-8). In the more extended report 
from which my Science article was abstracted, I stated 
that the significant correlation between the Binet and 
Goodenough was to be expected (9-11). Wallin (12) 
and Hamilton (13) had group ecomparisors similar to 
many in the literature. Cohen and Collier (14) I over- 
looked for some reason; I am sorry, for their work is 
closest to mine in several ways. Manolakes and Shel- 
don (5) likewise used two of the tests I employed, but 
their restriction of possible IQ’s (which they care- 
fully pointed out) tended in the opposite direction 
from mine, that is, toward maximizing correlation. In 
my search of the literature, however, I found many 
studies but few that evidenced interest in the indi- 
vidual qua individual. 

The differences among an individual’s IQ’s may be 
wide; if the correlational results of my study are ac- 
cepted, such differences may be significant. I did not 
intend to make a contribution to the problem of the 
“eonstaney of the IQ,” although I sincerely thought 
that I was making a contribution in terms of different 
1Q’s for the same person. The lack of comparability 
of 1Q’s is sad for any one person. With nearly all of 
my counselees, however, I employ at least two intelli- 
gence tests, primarily as a measure of some of their 
capacities against the background of the standardiz- 


ing group in each ease. Ratpn Mason Drecer 
Florida State University, Tallahassee 
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Serial Cultivation of Normal Human 
Embryonic Cells Directly on Glass* 


Normal human eells from the tissues and organs of 
a 344-mo old fetus, obtained at sterilization by total 
hysterectomy of a psychopathic patient, have been 
successfully adapted to a glass surface without clot. 
Three of the ceil strains have yielded a tenfold in- 
crease in cell count every 5 to 6 days and have under- 
gone 10 transfers. 

Clot cultures of skin, muscle, spinal cord, thymus, 
lung, kidney, spleen, and placenta were prepared in 
Carrel flasks. The fresh tissue was cut into 1-mm eubes 
and imbedded in 0.5 ml of chick plasma and 1.0 ml of 
the culture medium, composed of 40 percent human 
cord serum, 8 percent chick embryonic extract. (diluted 
1:1 with Tyrode’s solution), 5 percent saline contain- 
ing 50 units of penicillin and 50 wg of streptomycin 
per milliliter, and 47 percent Tyrode’s solution. An 
additional milliliter of the culture medium was intro- 
duced after clotting had occurred. Proliferation of all 
cell strains permitted subculturing at 3-wk intervals, 
and the outgrowth was reimbedded in plasma clots. 

Adaptation to a glass surface was accomplished at 
9 wk. Two cultures of each of the cell strains were 
removed from the Carrel flasks, and the dense out- 
growth of new cells was dissected from the central 
tissue mass and from the surrounding elot. These cell 
fringes (three from each flask) were placed in a 15-ml 
centrifuge tube with 5 ml of a 0.25 percent trypsin- 
Tyrode’s solution. The tissue was broken up by pipet- 
ting and incubating at 37°C for 5 hr. This treatment 
allowed complete digestion of the elot and liberation 
of the cells as a suspension. The trypsin-Tyrode’s 
solution was removed after low-speed centrifugation 
for 5 min, The cells were washed twice with Tyrode’s 
solution, centrifuged again, suspended in 2 ml of the 
culture medium, and transferred to duplicate Carrel 
flasks for each cell strain. No cell count was made at 
this first transfer. The remaining two cultures of each 
strain were subcultured and imbedded in plasma elots 
as controls. 

The cells adhered to the glass within 24 hr. The 
original inoculum was heavy, which necessitated the 
first transfer at 3 days. The trypsin-Tyrode’s solution 
was used to remove the cells from the glass surface 
of the flask. Digestion of necrotic material and liber- 
ation of the cells as a suspension were accomplished 
after 4% hr of ineubation, and the cells were again 
washed and transferred as described in the preceding 
paragraph. At this stage, and subsequently, growth 
was estimated by counting the cells in a hemocytom- 
eter chamber. Growth was very rapid in three of the 
cell strains, and transfers were made every 4 to 5 days 
with an approximate tenfold increase in cell count 
each period. The plasma-clot cultures of the same 
strains doubled in radial outgrowth in 2 to 3 wk. The 
five remaining cell strains showed a great variation in 
the rate of growth on the glass surface. Transfers have 

* This investigation was supported by grants from the 
United States Public Health Service, National Institutes of 


Health, and the cancer research funds of the University of 
California. 
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been made to larger flasks and have shown a eell in- 
crease similar to that in Carrel flasks. 

This method of adaptation of cell growth to a glass 
surface has been successfully repeated on additional 
clot cultures of the same embryonic tissue as well as 
on normal human adult tissue, previously cultured for 
2% yr in clots. Studies are in progress on cell dif- 
ferentiation, histology, nutrition, and chemical analy- 
sis of the cells. 

Exsa M. Zircer 
RELDA CAILLEAU 
Pau L. Kirk 
Department of Biochemistry, 
University of California, Berkeley 


19 July 1954. 


Electron Microscope Observations of the 
Formation of Aluminum Phosphate 
Crystals with Kaolinite as the 

Source of Aluminum 


In connection with phosphate fixation by soil min- 
erals, it has been shown that phosphate treatment 
diminishes the kaolinite x-ray diffraction pattern (1) 
and that various aluminum phosphates are the end- 
products of phosphate-induced kaolinite decomposi- 
tion (2). 

By means of the electron microscope, we have ob- 
served the progressive formation of aluminum phos- 
phate erystals concurrent with the decomposition of 
erystals of kaolinite suspended in various phosphate 
solutions (3). In the potassium phosphate system, 
x-ray diffraction analysis revealed the presence of a 
compound identical to one shown by analysis (4) to 
be KOH(Al1),(PO,),-°1.7H.O, which is similar to 
minyulite. In the sodium system, x-ray diffraction 
analysis revealed the presence of a compound identical 
to product 12 of Haseman et al. (2) shown by analysis 
to be H, ,Na, Aly which is 
similar to taranakite. 

The kaolinite employed was the material passing a 
2-mm sieve from our standard W1176 obtained from 
the MeNamee Mine, near Langley, 8. C. A 0.1-g sam- 
ple was treated with about 15 ml of 10M KH,PO, 
(pH 4.3) and another with 1.0M NaH,PO, (pH 4.3). 
In order to hasten the reactions, the samples were 
placed on a steam hot plate at a temperature of about 
90°C. 

At time intervals indicated in Figs. 1 and 2 (and 
oftener), each sample was washed five times with dis- 
tilled water by the centrifuge method, and then a 
portion of the sample was removed for electron micro- 
scope examination. The remainder of the sample was 
treated with a fresh phosphate solution of the same 
composition as before. When electron microscope ob- 
servations indicated that all of the original kaolinite 
had been transformed into the new erystalline (phos- 
phate) phase, the samples were again washed five 
times with distilled water and once with acetone, dried, 
and x-rayed by the powder method. 
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Fig. 1. Electron micrographs of kaolinite treated at 90°C 
with 1.0M KH.PO, at pH 4.3 for 0, 5, 13, and 31 days at 
the end of which minyulite-like crystals had formed as 
determined by x-ray diffraction (7). Line indicates ly. 


Fig. 2. Electron micrographs of kaolinite treated at 90°C 
with 1.0M NaH.PO, at pH 4.3 for 0, 5, 13, and 31 days 
at the end of which taranakite-like erystals had formed 
as determined by x-ray diffraction (7). Line indicates lp. 


By use of the electron microscope, we were able to 
observe the gradual dissolution of the original kaolin- 
ite erystals (left at first as a fleecy residue) coneur- 
rent with the progressive formation of the new phos- 
phate phase (Figs. 1 and 2). One might think that 
the large hexagonal crystal in Fig. 2, 31 days, is 
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kaolinite; however, x-ray diffraction analysis of both 
systems showed that the new phosphate phase was the 
only one present, the kaolinite having been completely 
dissolved. It can be seen then that the formation of 
aluminum phosphates at the expense of kaolinite is a 
solution-precipitation phenomenon involving dissocia- 
tion of aluminum from the kaolinite surface and de- 
struction of the kaolinite erystal, which is in accord 
with the aluminum-dissociation and solubility-product 


principles advanced (5, 6) to explain phosphate fixa- 
tion by soil minerals. Further studies are being con- 
ducted with kaolinite and other minerals to find the 
effects of the phosphate solution concentration, pH, 
and temperature. 
J. A. Krrrrick 
M. L. Jackson 
Department of Soils, 
University of Wisconsin, Madison 
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Association Affairs 


Programs of the Berkeley Meeting, 
26-31 December 1954 


Advance indications last spring that this year’s 121st 
meeting of the Association at the University of California 
at Berkeley would be the largest diversified scientific 
meeting ever held on the Pacifie Coast are being realized. 
In addition to the programs of the Association and its 18 
sections, 59 societies and other scientific organizations 
have scheduled more than 300 sessions; another 30 socie- 
ties will cosponsor appropriate symposiums. It will also 
be one of the largest meetings in the long history of the 
AAAS, now in its 107th year. 

The size of the attendance, however, is only one aspect 
of a successful meeting. It assures that one will find 
friends and coworkers in one’s specialty also attending 
the meeting, but the physical arrangements, the quality 
of the programs, the opportunities to meet scientifie lead- 
ers from other parts of the world, the impact of new con- 
cepts, and the general stimulation of informal discussions 
are all factors of importance. In these respects, too, the 
Berkeley meeting should be particularly satisfactory. 

The campus of the University of California, which is 
remarkably compact for so large an institution, has an 
adequate number of well-equipped session rooms. With 
the exception of the National Geographic Society’s an- 
nual lecture and accompanying film, to be held in the 
Berkeley High School auditorium, and the sessions of 
Section P at the Hotel Claremont, all sessions for papers, 
symposiums, and evening addresses will be held on the 
campus. Center of the meeting is the large Gymnasium 
for Men, which will house the one AAAS Registration- 
Information Center, the Visible Directory of Registrants, 
the AAAS Science Theatre, and the AAAS Annual Ex- 
position of Science and Industry—with 114 booths. Di- 
rectly across the street, the. University of California 
Alumni Association has generously made available its 
new luxuriously furnished Lounge for all who attend the 
meeting. A variety of university laboratories and museums 
will be of interest to scientists in all principal fields. 

An unusual variety of housing accommodations are 
available, ranging from the university dormitories—two 
persons to a room at the nominal charge of $2 each the 


24 SEPTEMBER 1954 


first night, $1 per night thereafter—and International 
House, to hotels and motels. Although single rooms near 
the campus are now scarce, there are ample accommoda- 
tions in Berkeley, at moderate rates, if colleagues will 
share a twin-bedded room. Four university cafeterias 
grouped in one central location will be particularly con- 
venient for luncheons and dinners. The California Aecad- 
emy of Sciences in Golden Gate Park, San Francisco, has 
issued an invitation to all visitors to tour the Science 
Museum with its science library and research depart- 
ments, the Steinhart Aquarium, and its new Morrison 
Planetarium (admission free to all registrants). 

The 121st meeting will have a decidedly international 
aspect resulting from the concurrence of the Third Berke- 
ley Symposium on Mathematical Statistics and Probabil- 
ity, a 4-day International Conference on Animal Venoms, 
and the program of the International Union for the Study 
of Social Insects. The American Physical Society has ar- 
ranged for the presence of Fritz Zernike, 1953 Nobel 
prize winner from the Netherlands. Besides the scientists 
from Europe and the Eastern Hemisphere, a heavy repre- 
sentation from Hawaii, the Philippines, and other Pacific 
areas is anticipated. In addition to the annual Academy 
Conference, made up of delegates of the 42 academies of 
science affiliated with the Association, there will be the 
recurrent Conference on Scientific Editorial Problems and 
the Conference on Scientific Manpower. The following 
data on participating organizations and programs indi- 
cate the scope and quality of the meeting. 


AAAS as a Whole 

General symposium, Science and Society: I. “Natural 
resources: power, metals, food,” arranged by Louis 
B. Slichter; Il. “Population problems,” by Curt 
Stern ; III, ‘‘ Impact of science on society,’’ by Roger 
R. Revelle, 27-29 Dee. 

AAAS presidential address by E. U. Condon, and re- 
ception, 28 Dec. 

AAAS Council meetings, 27, 30 Dee. 

Biologists’ smoker (for all registrants), 30 Dee. 


(Note: For brevity, except for certain joint programs, 
ofticial cosponsorships have been omitted in the follow- 
ing tabulation.) 
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A—Mathematics 

Section A and the American Mathematical Society— 
Five sessions for contributed papers and invited ad- 
dresses, arranged by R. E. Langer and D. H. Lehmer, 
30, 31 Dec. 

American Statistical Association and Pacific Coast 
Committee on Statistics of the Social Science Re- 
search Council—Arranged by Maurice I. Gershenson: 
“Contributions of statistics to physics,’ and 
“Regional indexes of business activity,” 27 Dee.; 
“Regional unemployment estimates,” 28 Dec. 

Institute of Mathematical Statistics—Sessions for pap- 
ers, arranged by Leo Katz and Evelyn Fix, 26 Dee. 

Third Berkeley Symposium on Mathematical Statistics 
and Probability, sponsored by the Statistical Labo- 
ratory of the University of California, arranged by 
Jerzy Neyman, director, and Elizabeth L. Seott— 
“Mathematical statistics” and “Statistics in biology 
and genetics,” 27 Dec.; “Statistics in medicine and 
public health,” 28, 29 Dee.; “Mathematics” and “Sta- 
tistics in psychology,” 30 Dec.; “Statistics in indus- 
trial research” and “Statistics in physics,” 31 Dee. 

There will be a joint beer party and dinner for all 
statisticians and mathematicians. 


B—Physics 


American Physical Society—About 30 sessions of con- 
tributed and invited papers, on nuclear physics, ar- 
ranged by A. C. Helmholz; high-energy machines, 
by E. J. Lofgren; solid-state and microwave phys- 
ies, by Charles Kittel; electron physics, by W. P. 
Dyke; theoretical physics, by Edward Teller; astro- 
physics, by Otto Struve; and instrumentation, ar- 
ranged by Joseph Kaplan, 28-30 Dee.; physicists’ 
dimner, cosponsored by Section B and Sigma Pi 
Sigma, 30 Dee. 

American Meteorological Society—Symposium, “Clima- 
tology,” 28 Dee.; and six or more sessions for con- 
tributed papers, arranged by Kenneth C. Spengler. 


C—Chemistry 


Section C and the American Chemical Society, Cali- 
fornia Section—Symposium, “Petroleum chemistry,” 
arranged by John W. Givens, 27 Dee.; symposiums, 
“Viruses” and “Nucleic acids,” arranged by Wendell 
M. Stanley, 28 Dec.; symposium, “Chemistry in the 
harnessing of biological resources,” arranged by J. 
C. Lewis, 29 Dec,; sessions for contributed papers, 
26, 30 Dee.; chemists’ dinner and vice presidential 
address by Wendell M. Latimer, 29 Dee. 

Alpha Chi Sigma—Chemists’ luncheon, 28 Dee. 

Pacific Southwest Association of Chemistry Teachers— 
Sessions for contributed papers, arranged by Mother 
Agnes Schmit, 28 Dee. 


D—Astronomy 


Section D and the Astronomical Society of the Pacific 
—Symposium, “Nebular red shifts,” 27 Dee.; sym- 
posium, “Spatial distribution of galaxies,” 28 Dec., 
and symposium, “Distribution of stars in the Russell- 
Hertzsprung diagram,” 29 Dee., arranged by Louis 
G. Henyey, Jerzy Neyman et al.; sessions for eon- 
tributed papers, 27-29 Dec.; society dinner and vice 
presidential address, “The new science of radio as- 
tronomy,” by Bart J. Bok, 29 Dee.; trip to Lick 
Observatory, 30 Dee. 

Meteoritical Society—Sessions for contributed papers, 
arranged by John A. Russell, 28, 29 Dee. 


E—Geology and Geograph 


Section E—Contributed. papers in general geography, 
cosponsored by the Association of American Geog- 
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raphers, Pacific Division and the Association of Pa 
cific Coast Geographers, 28 Dec.; symposium, “Earth 
sciences from the air,” arranged by Parker D. Trask, 
and geologists’ smoker and vice presidential address 
by Meredith F. Burrill, 29 Dee.; contributed papers 
in general geology, cosponsored by the Geological 
Society of America, 30 Dee. 

Arctic Institute of North America—Sessions for pap- 
ers on arctic science, arranged by John L. Mohr and 
Joseph T. Flakne, jointly with the Western Society 
of Naturalists, 28-30 Dee. 

Division of Mines, State of California—Mineral exhibit 
of the Division and large relief map of California, 
in Ferry Building, San Francisco, open daily, 9 A.M. 
to 4 P.M. Geologic field trip of the Bay Area and 
central coast ranges, arranged by Olaf P. Jenkins 
and Gordon B. Oakeshott, 28 Dec. 

National Geographic Society—Annual illustrated lee- 
ture with AAAS by W. Robert Moore, “Five-star 
Burma,” 27 Dee. 

National Speleological Society—Session for papers and 
business meeting, arranged by Burton Faust, 28 Dec. 


F—Zoological Sciences 


International Conference on Animal Venoms, arranged 
by Nandor Porges, jointly sponsored by Sections F 
and N—10 or more sessions on all phases of all 
groups of venomous animals, 27-30 Dee. 

Cooper Ornithological Society—Session for contributed 
papers, arranged by Frank A. Pitelka, 29 Dee. 

Herpetologists League—Arranged by Angus M. Wood- 
bury and Joseph Gorman: symposium, herpetologists’ 
dinner, 29 Dec.; and sessions for contributed papers, 
29, 30 Dee. 

International Union for the Study of Social Insects— 
Symposium, arranged by T. C. Schneirla, 28 Dee. 
Society of Systematic Zoology and SSZ Pacific Section 

Arranged by R. E. Blackwelder and Robert C. Steb- 
bins: council meeting, symposium, “Animal court- 
ship,” film and public lecture on African animals, 27 
Dee.; session for papers, open house at California 
Academy of Sciences, council meeting, 28 Dee.; busi- 
ness meeting, panel on museums, symposium, “Desert 
evolution,” 29 Dec.; session for entomological papers, 
jointly with the Pacific Coast Entomological Society, 
symposium, “Australian mammals,” 30 Dec.; zoolo- 
gists’ dinner and vice presidential address by H. W. 

Stunkard, cosponsored by Section F, 30 Dee. 


FG—Biological Sciences 


American Society of Limnology and Oceanography— 
Sessions for contributed papers and business meeting, 
28-30 Dec. ; symposium, “Recent advances in biologi- 
cal oceanography,” arranged by Robert W. Hiatt, 30 
Dee. 

Beta Beta Beta—Special meeting of Western Region, 
arranged by Lloyd M. Bertholf, 30 Dec. 

Biometric Society, WNAR—Sessions for papers, ar- 
ranged by Douglas G. Chapman and Elizabeth 
Vaughan, 27 Dee. 

Ecological Society of America and ESA Western Sec- 
tion—Arranged by Russell K. LeBarron and E, C. 
Stone: sessions for contributed papers and ecologists’ 
dinner, 27 Dee.; session for papers and symposium, 
“Dew as an ecological factor,” 28 Dec.; field trip to 
Muir Woods (redwoods) and Stinson Beach State 
Park, 29 Dee. 

National Association of Biology Teachers—Arranged 
by Brother H. Charles: business meetings, 27, 28 
Dee.; films and panels, “Biology for pleasure” and 


ScIENCE, vou. 120 


| 
ivy 
4 
| 


“Biology for living,” 28 Dec.; panel, “Biology for 
survival,” NABT luncheon, and panel, “Biology labo- 
ratory problems,” 29 Dec.; field trip to Muir Woods 
and Stinson Beach State Park, 30 Dec.; business 
meetings, 30, 31 Dec. ; conservation education, 31 Dee. 

Society of General Physiologists—Sessions for invited 
papers, arranged by John Buck, 30 Dee. 

Western Society of Naturalists—Symposium, “Natural 
resources of the West,” arranged by Arthur C. Giese, 
and invited papers in natural history, arranged by 
John L. Mohr, 27 Dee.; invited papers on “Photo- 
chemical effects in biological and biochemical sys- 
tems,” arranged by A. D. McLaren, 27, 28 Dee.; con- 
tributed papers in parasitology and business meeting, 
28 Dee.; symposium, “The cell,” arranged by Daniel 
Mazia and Roger Y. Stanier, invited papers on 
“Teaching problems in biology,” contributed papers 
in histology-embryology, contributed papers in ecol- 
ogy, naturalists’ banquet and presidential address, 
29 Dec.; contributed papers in physiology, 30 Dee. 

G—Botanical Sci 

Section G and Botanical Society of America, Pacific 
Section—Symposium, “Modern views on tissue dif- 
ferentiation,” cosponsored by the American Society 
of Naturalists, arranged by Adriance Foster, and 
botanists’ dinner and vice presidential address by 
Stanley A. Cain, 30 Dec.; cosponsorship of sympo- 
siums of following G societies. 

American Phytopathological Society, Pacific Division 
Arranged by William B. Hewitt: conference on con- 
trol of soil microorganisms, 27 Dee.; symposium, 
“Crop sequence and plant disease control,” and phy- 
topathologists’ banquet, 28 Dec. ; demonstrations, ses- 
sions for invited papers on soil-borne virus diseases, 
sessions for contributed papers and symposium, 
“Mode of survival of plant pathogens in the soil,” 
29 Dee. 

American Society of Plant Physiologists, Western Sec- 
tion—Symposium on mineral nutrition, arranged by 
Perry R. Stout, 29 Dee. 

Mycological Society of America—Symposium, “Physi- 
eochemical control of structural differentiation in the 
fungi,” arranged by Ralph Emerson, 28 Dec.; session 
for contributed papers, 29 Dee. 


H—Anthropology 

Section H—Arranged by Gabriel Lasker: symposium, 
“Indians of western North America” and session for 
contributed papers, 28 Dee.; symposium, “Culture 
change in the Pacific region,” and session for con- 
tributed papers, 29 Dec.; symposium, “Impact of 
industrialism,” and session for contributed papers on 
demography and human evolution, 30 Dee. 

I—Psychology 

Section I—Sessions for invited papers on learning, ar- 
ranged by John P. Seward, and on highway safety, 
arranged by T. W. Forbes, 28 Dee.; sessions for in- 
vited papers on brain function, arranged by Donald 
B. Lindsley, and on human engineering, arranged by 
Arnold Small, and vice presidential address by Don- 
ald B. Lindsley, 29 Dee. 

Society for Research in Child Development—Sessions 
for contributed papers, arranged by Lois Meck 
Stoltz, 27 Dee. 

Western Psychological Association—Arranged by Rheem 
F. Jarrett: symposiums, “Present status of psycho- 
analytic theory” and “Sex differences in personality 
and intellectual development,” 27 Dec.; symposium, 
“Perception,” 30 Dee. 
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K—Social and Economic Sciences 

Section K, Western Economic Association et al.— 
Panels, “Regional economic analysis,” arranged by 
David Revzen, and “Cost-benefit analysis for natural 
resource development,” arranged by M. L. Upehureh, 
28 Dee.; panels, “Trends in urbanization,” arranged 
by Calvin F. Schmid, and “Structure of cities,” ar- 
ranged by Leonard Broom, 29 Dec.; panel, “Organi- 
zation of research for western development,” ar- 
ranged by Ernest A. Engelbert and social sciences 
dinner and vice presidential address, “International 
consequences of scientific research,” by John B. Cond- 
liffe, 30 Dee. 

AAAS Committee for Social Physics—Arranged by 
Stuart C. Dodd: sessions for invited papers on “Dif- 
fusion theory,” “Human values measurement,” and 
“Tsomorphisms,” 27, 28 Dee. 

National Academy of Eonomics and Political Science 
with the collaboration of Pi Gamma Mu—Symposium, 
“National defense against atomic attack,” arranged 
by Donald P. Ray, 27 Dee. 

Society for the Advancement of Criminology—Sym- 
posium, “Education in criminology,” arranged by 
William Dienstein, business meeting, and dinner, 28 
Dee. 

(Note: The programs of the American Statistical Asso- 

ciation and other groups in statisties will be found 

under A—Mathematies. ) 


L—History and Philosophy of Science 
Section L and Philosophy of Science Association— 
Three sessions for contributed papers, 28, 29 Dee.; 
symposium, “Induction,” arranged by E. W. Baran- 
kin, and vice presidential address of Chauncey D. 
Leake, “National loyalty and security in relation to 
scientific idealism,” 29 Dee. 


M—Engineering 
Section M—Symposium, “Air pollution,” arranged by 
Lauren B. Hitchcock, 29 Dee.; symposium, “Pros- 
thetic devices,” arranged by Eugene F. Murphy and 
Howard D. Eberhart, 30 Dee. 


N—Medical Sciences 

Section N—Four-session symposium, “Physiology of 
growth—normal and abnormal,” arranged by How- 
ard R. Bierman, and including the vice presidential 
address of Charles Huggins, 27, 28 Dee. 

Alpha Epsilon Delta—Arranged by Maurice L. Moore: 
symposium, “Preparation for medical education in 
the liberal arts college,” luncheon, and round-table 
discussions on premedical education, 30 Dee. 

American Academy of Forensic Sciences—Symposium 
on forensic sciences, arranged by Ralph F. Turner, 
29 Dee. 

American Association of Hospital Consultants—Sym- 
posium on hospital problems, arranged by Jack 
Masur, 30 Dee. 

American Psychiatric Association—Symposium on re- 
cent advances in psychiatry, arranged by Jaeques 8. 
Gottlieb, 30 Dee. 

Bay Counties Veterinary Medical Association—Ar- 
ranged by Joseph M. Arburua: sessions for invited 
papers on animal diseases, luncheon, and social hour, 
28 Dee. 

Donner Laboratory of Biophysics, University of Cali- 
fornia—Symposium, “Recent advances in biophysics 
and medical physics,” arranged by Cornelius A. To- 
bias, 30 Dee. 
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Pacific Slope Biochemical Conference—Sessions for 
submitted papers, arranged by David M. Greenberg, 
30 Dee. 

Society for Experimental Biology and Medicine, South- 
ern California and Pacific Coast Sections—Sympo- 
sium, “Adrenal-pituitary relationships,” arranged by 
Robert H. Dreisbach, and session for contributed 
papers, 28 Dee. 

Society of American Bacteriologists, Southern Cali- 
fornia and Northern California-Hawaii Branches— 
Sessions for contributed papers, arranged by Frances 
A. Hallman and H. J. Phaff, 28 Dee. 

Section Nd—Dentistry 

Section Nd, American College of Dentists, American 
Dental Association and North American Division of 
International Association for Dental Research—Sym- 
posium, “Growth and development,” arranged by 
Wendell L. Wylie, luncheon, symposium, “Radiation 
hazards in the dental office,” arranged by Gordon M. 
Fitzgerald, 28 Dee. 

Section Np—Pharmacy 

Section Np, American Association of Colleges of Phar- 
macy, American College of Apothecaries, American 
Drug Manufacturers Association, Scientific Section 
of American Pharmaceutical Association, American 
Pharmaceutical Manufacturers Association, and 
American Society of Hospital Pharmacists—Ar- 
ranged by Donald C. Brodie: symposium, “The 
pharmacy internship” and three sessions for con- 
tributed papers, 28, 29 Dec. 

O—Agriculture 

Section O—Symposiums, cosponsored by the Western 
Society of Soil Science, “Soil management problems 
in western agriculture,” arranged by H. B. Cheney, 
and “Water supplies and irrigation,” arranged by F. 
J. Veihmeyer, 27 Dec.; symposiums, “Seed produc- 
tion in the western states,” arranged by Frank G. 
Parsons, and “Problems in horticultural crops,” ar- 
ranged by John H. MacGillivray, 28 Dee. 


P—Industrial Sciences 
Section P—Arranged by Allen T. Bonnell: round-table 
sessions on “Basic research—contributions of govern- 
ment, industry, and the university,” and luncheon, 
30 Dee. 


Q—Education 

Section Q—Sessions for contributed papers, 27-29 
Dee.; coneurrent sessions, jointly with American 
Educational Research Association, 27 Dee.; sympo- 
sium on visual performance, arranged by N. Frank- 
lin Stump, 28 Dec.; symposium, jointly with the In- 
ternational Council for Exceptional Children, on the 
exceptional child, and vice presidential address by 
George C. Kyte, 29 Dee. 

AAAS Cooperative Committee on the Teaching of Sci- 
ence and Mathematics—Arranged by John R. Mayor: 
papers, panel, and evening lecture on “Science teach- 
ers for tomorrow,” 30 Dee. 

National Science Teachers Association—Arranged by 
Robert Stollberg: panels, “Role of science in the 
education of youth,” “Keeping up to date in science,” 
informal luncheon, buffet supper and social mixer, 


27 Dee.; work-diseussion groups on “Some problenis 

science teachers must solve,” 28 Dee.; session on 

“Recent research in science” and six concurrent dem- 

onstration groups on “Here’s how I do it,” 29 Dee. 
X—Science in General 

AAAS Pacific Division—Meeting of executive commit- 
tee, 31 Dee. 

Academy Conference—Business meeting, panel discus- 
sion of Academy of Sciences problems, and Academy 
Conference Dinner, 27 Dee.; Junior Scientists’ As- 
sembly—a special program for young scientists—at 
San Francisco State College, 29 Dee. 

American Nature Study Society—Arranged by Ruth 
E. Hopson: sessions, 26, 27 Dee.; annual meeting 
and showing of kodachromes, 27 Dee.; joint sessions 
with NABT, 28, 29 Dee.; field trip to Muir Woods 
and Stinson Beach State Park, 30 Dee.; sessions, 31 
Dee. 

Conference on Scientific Editorial Problems—Three 
sessions for invited papers and discussion, one on 
“Technical manuals for complex instruments,” ar- 
ranged by Marian Fineman, 29 Dee. 

Conference on Scientific Manpower, cosponsored by the 
Engineering Manpower Commission, National Re- 
search Council, National Science Foundation, and 
the Scientific Manpower Commission—Sessions for 
invited papers and discussion, arranged by Thomas 
J. Mills, 28, 29 Dee. 

Honor Society of Phi Kappa Phi—Special program, 
29 Dee. 

National Association of Science Writers—Symposium, 
arranged by John Pfeiffer, 28 Dee. 

Pacific Science Board—Public Lecture by Alexander 
Spoehr, 30 Dee. 

Scientific Research Society of America—Annual con- 
vention and luncheon, annual RESA address by 
Vannevar Bush and award of William Procter prize, 
30 Dee. 

Society of the Sigma Xi—Annual Sigma Xi address 
by Edwin M. MeMillan, 29 Dee.; annual convention 
and luncheon, 30 Dee. 

United Chapters of Phi Beta Kappa—Annual address, 
by Conway Zirkle, 27 Dee. 


AAAS Travel Arrangements 


A page on AAAS Travel Arrangements has appeared 
at intervals in the advertising sections of both journals of 
the Association; a gratifying number of coupons has been 
received and acknowledged. Group flights to Oakland or 
San Francisco, 26 Dee., and return, 31 Dee.—either by 
chartered first-class DC 6B or 7 planes (at rates approach- 
ing those for coach flights) or as extra sections of exist- 
ing flights are in the final stage of arrangements. (As on 
all scheduled flights, individual insurance may be ear- 
ried.) All persons east of the Rockies who plan to fly to 
the meeting and have not sent in a AAAS Travel Coupon 
are urged to do so immediately. 

Associate Administrative Secretary 
RayMonp L. TAYLOR 
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be it whole blood or serum — 

ore ES REALLY COME CLEAN 
with the New VirTis 


AUTOMATIC 
PIPETTE WASHER 


HERE IS a portable, fully automatic pipette 
washer that actually cleans pipettes contaminated 
with whole blood or serum. 

No longer is it necessary to resort to tradi- 
tional methods of pre-cleaning pipettes in harmful 
. boiling soap solutions or acid bichromate solutions. 
' For the new VirTis fully automatic Pipette Washer 
—because it sends hot alkaline cleansing solution 
surging through the bore of pipettes—rapidly re- 
moves all protein material before it can coagulate. 

Each filling and emptying phase in washer 
or rinser is a mere 5§ seconds. Five or six cycles— 
less than 10 minutes—is all that’s required to 
render even the dirtiest pipettes immaculate! 

In addition, the new VirTis Pipette Washer 
offers these advantages: 


@ All Stainless Steel Construction — even 
immersion heater and circulating pump 

@ Washes 200 Pipettes per Cycle — up to 
10,000 per day. This capacity can be doubled 
with twin washer model 


R71-731-1 Twin Washer Model. Same as 


@ Automatically Heated and Controlled R71-731 but with additional pump to con- MA 
" vert rinser to wosher .................. $392. 
e ew. Removable — Can be placed near R71-731A_ As R71-731 but without rinser 
@ No Installation — no plumbing, no fixtures R71-731B Rinser chamber only ............ 60.00 
R71-731C Extra pipette racks .......... Each 14.00 
R71-731D Microscope Slide Rack specially 
R71-731 Pipette Washer—includes 1800 Watt stainless : - - 
steel heating unit, thermostatic control, pump, — to hold 300 slides so they will not 45.00 
2 pipette racks in stainless steel ......:. $350.00 All Prices F.0.B. New York, N. Y. 
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Outstanding 


McGRAW-HILL BOOKS 


PRINCIPLES OF BIOCHEMISTRY 


By ABRAHAM WHITE, Yeshiva University, PHILIP 
HANDLER, Duke University, Emit L. SMITH, Uni- 
versity of Utah, and DEWITT STETTEN, JR., Public 
Health Institute. 1114 pages, $15.00 


This is a critical exposition of the fundamental prin- 
ciples of the science, emphasizing the application of 
biochemistry in medical practice. Primary considera- 
tion is given to the significance of biochemistry in the 
normal functioning of biological systems, particularly 
in relation to man. Pathological conditions are de- 
scribed only where biochemistry has made a contribu- 
tion to the understanding of a given disease or where 
the study of aberrant metabolism has shed light on 
normal biological mechanisms. 


MINERALS IN WORLD INDUSTRY 


By WALTER H. VOSKUIL, University of Illinois. 

In press 
A logical, interesting, up-to-date treatment by a top 
authority, with statistics and historical background 
giving the student an appreciation of modern products 
and practices. Covers the part played by minerals 
in economics productivity, the establishment and 
maintenance of a high standard of living, and the 
international political aspects of mineral resources. 
Begins with the study of iron, as the core of the 
productive society based on minerals, and then 
discusses fuels—coal, petroleum, natural gas, and 
“alternative fuels”, describing the distinctive use of 
each metal and mineral in the productive economy 
and their relationship to iron as the basic material. 


ELEMENTS OF SOIL CONSERVATION 


By HuGH HAMMOND BENNETT, Chief, Soil Conser- 

vation Service, United States Department of 

Agriculture, Washington, D. C. 408 pages, $3.40 
A clear, comprehensive treatment of the problems of 
soil erosion and soil exhaustion, providing tested 
methods for solving these problems through modern 
soil conservation techniques. Written in concrete 
language and interesting style, it presents a vast 
amount of technical information and data. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


October 


24-27. Soc. of American Foresters, Milwaukee. (H. 
Clepper, 425 Mills Bldg., Washington 6, D.C.) 

25-27. Assoc. of American Medical Colleges, Bedford 
Springs, Pa. (AAMC, 5 S. Wabash Ave., Chicago 3.) 

25-30. International Cong. of Odontology, 1st, Sio Paulo, 
Brazil. (F. Degni, Rua Marconi 131, Sio Paulo.) 

26. Assoc. of Consulting Chemists and Chemical Engi- 
neers, annual, New York City. (A. B. Bowers, 50 E. 
41 St., New York 17.) 

27-28. Conf. on Plastics in Building, Washington, D.C. 
(Building Research Inst., 2101 Constitution Ave., Wash- 
ington 25.) 

27-29. International Symposium on the Hypophyseal 
Growth Hormone, Its Nature and Actions, Detroit, 
Mich. (R. W. Smith, Henry Ford Hospital, Detroit 2.) 

28-30. American Soc. for Aesthetics, Bloomington, Ind. 
(R. R. Patrick, Cleveland Museum of Art, Cleveland 
6, Ohio.) 

28-30. International Symposium on Temperature, Wash- 
ington, D.C. (W. Waterfall, 57 E. 55 St., New York 22.) 

31-1. American Soc. for the Study of Arteriosclerosis, 
annual, Chicago. (A. C. Coreoran, Cleveland Clinic, 
Cleveland 6, Ohio.) 


November 


1-3. Entomological Societies of Canada and Ontario, an- 
nual, Sault Ste. Marie, Canada. (R. H. Wigmore, Sci- 
ence Service Bldg., Ottawa.) 

1-3. Geological Soc. of America, annual, Los Angeles, 
Calif. (H. R. Aldrich, 419 W. 117 St., New York 27.) 

1-8. Paleontological Soc., annual, Los Angeles, Calif. (K. 
E. Caster, Dept. of Geology, Univ. of Cincinnati, Cin- 
cinnati 21, O.) 

1-5. National Metal Cong., Chicago, Ill. (C. L. Wells, 
7301 Euclid Ave., Cleveland, O.) 

8-5. American Crystallographic Assoc., and 12th annual 
Pittsburgh Diffraction Cong., Pittsburgh, Pa. (P. K. 
Koh, Allegheny Ludlum Research Laboratories, Ala- 
bama Ave., Brackenridge, Pa.) 

38-5. Soc. of Rheology, Washington, D.C. (W. R. Willets, 
Titanium Pigment Corp., 99 Hudson St., New York 13.) 

3-6. American Soe. of Parasitologists, Memphis, Tenn. 
(A. C. Walton, Dept. of Biology, Knox College, Gales- 
burg, Iil.) 

3-6. American Soc. of Tropical Medicine and Hygiene, 
Memphis, Tenn. (J. E. Larsh, Jr., School of Public 
Health, Univ. of North Carolina, Chapel Hill.) 

4-5. Hawaiian Acad. of Science, Honolulu, Hawaii. (D. 
C. Cox, Experiment Station, HSPA, Honolulu 14.)- 

4-6. American Acad. of Tropical Medicine, Memphis, 
Tenn. (E. H. Hinman, Univ. of Puerto Rico School of 
Medicine, San Juan 22.) 

6. Committee for the Scientific Study of Religion, fall, 
Cambridge, Mass. (R. V. McCann, 48 Mt. Auburn St., 
Cambridge.) 

7. American College of Dentists, Miami, Fla. (O. W. 
Brandhorst, 4221 Lindell Blvd., St. Louis, Mo.) 

7-12. International Cong. of Military Medicine and Phar- 
macy, Luxemburg, Luxembourg. (A. R. Vernengo, Pozos 
2045, Buenos Aires, Argentina.) 

8-11. American Dental Assoc., annual, Miami, Fla. (H. 
Hillenbrand, 222 E. Superior St., Chicago 11, Ill.) 


(See issue of 17 September for more comprehensive listings.) 
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330 West 42nd Street » New York 36, N. Y. | 
= | 


Snyder Plasti-Hood gives = the protection you have 
been looking for. This light-weight convenient hood is 
comfortable to wear and easy to clean. Plasti-Hood comes 
with plastic hose to be connected to your compressed air 
supply. The large distortion free window provides clear 
visibility for close work. draw string at neck gives 
adjustment for exhausting air and fit hood. 


Snyder Manufacturing Company, Inc. invites your inquiries 
for complete personnel protection. 


MANUFACTURING CO., INC. 


FIFTH STREET NW. 


For Thorough Washing 
of Laboratory Glassware 


NON-TOXIC 


FOR 


TISSUE CULTURE 


@ Instantly and Com- 
pletely Soluble 


@ Can Be Used Over 
and Over 


@ Powerful Dispersing 
Agent. No Redeposi- 
tion of Undissolved 
Particles 


@ Uniform Results 
Used by Leading Laboratories 
and Hospitals 
WRITE FOR COMPLETE INFORMATION 


LINBRO CHEMICAL CO. 


.681 DIXWELL AVE., NEW HAVEN 11, CONN. 
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“The first book devoted 
specifically and compre- 
hensively to the subject 
of avian physiology.” 

- Journal of the AVMA 


Avian 
Physiology 


By Paul D. Sturkie, 
Rutgers University 


INFORMATION about numerous avian species 
is included in this book, but the chicken, duck, and 
pigeon—-species of special importance to man—are 
given particular emphasis. 

The first sixteen chapters deal with the blood and 
circulation, respiration, metabolism, heat regula- 
tion, the alimentary canal, the kidneys and urine, 
the special senses, and reproduction. The chapter 
on electrocardiography merits special mention, as 
it brings attention to recent and interesting facts 
concerning heart irregularities in birds. The re- 
maining five chapters are outstanding and deal with 
a modern interpretation of endocrine physiology. 
The illustrations and bibliography add much to the 


value of this work. 
443 pages, 77 figures 86.00 


Order now 


COMSTOCK PUBLISHING ASSOCIATES 
A division of Cornell University Press 
124 Roberts Place, Ithaca, New York 


AVIAN PHYSIOLOGY by Paul D. Sturkie. 
Price is $6.00 a copy. (Teachers, schools, and 
libraries in the United States receive a 15% 
discount, postpaid.) 


| 
PLASTI-HOOD 
SES 9 | 
F.0.B. Ohio | 
= 
NEW PHILADELPHIA, OHIO | 
— 
| | | 
| 
| 
| 
11A 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


(a) Bacteriologist; M.S.; three years, research bacteriologist, 
state health department; six years, research  bacteriologist in 
chemotherapy and antibiotics; three years, chief bacteriologist, 
pharmaceutical company. Medical Bureau (Burneice Larson, 
Director) Palmolive Building, Chicago. 4 


Biochemist, Ph.D. Enzymology, microbiology, animal physiology. 
Bacterial adaptation, resistance, antibiotics. Box 242, SCIENCE, 
/24 


Ph.D. Biochemistry (Medical School) 40. Twenty years Industrial 
Chemical Laboratory and Administrative experience. Box 245, 


SCLENCE. 9/24 


OPEN 


Bacteriologist or A.S.C.P. trained technician. Apply Augustana 
Hospital, 411 West Dickens Ave., Chicago, Illinois. 10/1, 8 


(a) (Pharmacologist, psychiatric research program; university 
medical school, West. (b) Virologist to head department micro- 
biology section, analytical, control and development chemist; 
pharmaceutical company, East. (c) Biochemist well qualified pro- 
tein chemistry to direct small group in biochemistry section; oppor- 
tunity to become head of chemical research department ; activities 
concerned principally with research directed toward new products; 
minimum four years’ experience in pharmaceutical field required ; 
West. (d) Director clinical research; one of major pharma aceutical 
companies; $15,000. (e) Psychologist to serve as component of 
psychiatric clinic team; residential training school; newly created 
post, East. S9-4 Medical Bureau, (Burneice Larson, Director) 
Palmolive Building, Chicago. < 


Technical Writer. Creative writing ability and good technical back- 
ground in biology and biochemistry essential. Excellent opportunity 
with research group of prominent manufacturer, Midwest locale. 
Must be capable of creative writing on applied and basic research 
projects in animal nutrition, biochemistry, and animal and poultry 
diseases. Should be able to abstract literature in animal nutrition 
and veterinary medicine for growing technical staff. Salary com- 
mensurate with ability and experience. Write giving full details 
to Box 247, SCIENCE. . 


OCT. 22. 
EQUIPMENT ISSUE 


end your copy in, now! 


. 
© 


All| POStrxONS OPEN |i! 


SCIENTISTS—Salaried Positions, $6,000 to $35,000 


This confidential service for outstanding Chemists, Engineers, Physi- 
cists, Metallurgists, etc. who desire a change of connection, will 
develop and conduct preliminary negotiations without risk to present 
position. Send name and address for details. 


TOMSETT ASSOCIATES e@ 435 Frick Bidg., Pittsburgh 19, Pa. 


Wanted: Research Professor, cardiovascular area, with minimum 
amount of teaching (2 to 3 hours per week)—qualified Ph.D. with 
background in Pathology and Physiology. Some research publica- 
tion experience preferred, Contact Box 248, SCIENCE. xX 


—The PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MaGazines 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical ou to eel 
at high market prices. Write Dept. A3S is 


WANTED TO PURCHASE .. . Sets and runs, foreign 


d d tic. Ent 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


THE LOGIC OF MODERN SCIENCE 
ie By J. R. KANTOR 


Principia Press, Inc., Bloomington, hediane 


number of satisfied adve: -space ads regularly in 
practically every issue SCIENCE. proof these small ads Ret 
results! If you have a product or service of interest to scientists, 
take advantage of this low-cost means of increasing your profits! 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


y the MARKET PLACE 


WISCONSIN 
ALUMNI 
| LABORATORY SERVICES 
FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 
Amino acid assays and biological protein evaluo- 
tions ® Vitamin and antibiotic assays © Chick feed- 
ing tests © Pharmacology including warm-blooded 
toxicity studies © Phenol coefficient determinations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


~ FOOD RESEARCH 


CONSULTATION 


Biological, Nutritional, Toxicologicel! Studies 
for the Food, Drug and Allied industries 
48-14 33rd Street, Long Island City 1, N.Y. 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICAL ANDRESEARCH LABORATORY, 
148 ISLIP AVE. »N. 


——e ANALYSES 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., Sow York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 28° 


ANALYSIS OF AMINO ACIDS)= ] 
AND PROTEINS 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


VITAMINS, MINERALS, 
Foops, 


LaWall & Harrisson © 
Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


RESEARCH 


ANALYSES - CONSULTATION - 
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SUPPLIES AND EQUIPMENT 
All AMINO ACID natural, synthetic, unnatural. 
New 


Rare Sugars, Biochemical Pr 
Pharmaceuticals in stock. ‘Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. a, | 
Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


STAINS 
STARKMAN Biological Laboratory © $51, Sloer w. 


Hamsters Guinea Pigs Rabbits 


MANOR FARMS 


Staatsburg, New York , 
Tel. Staatsburg 3278 


RESEARCH 
Supplying every Research Need Since 1943 


Mice @ Rats @ 


Electrophoresis tanks made to specifications from Plexiglas. Stand- 
ard model only $35.00. Write for details. Transplastics eee, 
Co., 295 Huntington Ave., Boxton 15, Mass. . 


For Sale: Clinical laboratory, fey equipped, well staffed, 


ood 
income. Brooklyn, Box 246, SCIENG:. 


ELECTROCONVECTION 


for fractionation 
of protein mixtures 


Proc. Soc. Exp. Biol. Med. v. 81, p. 278 
(1952) 
Send for free bibliography of electrophoresi: ti 


E-C APPARATUS CO. 
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| || = 
SINCESJ870 Food Ingredient & New Drug Studies See: 
V2 ANIMAL TESTS 
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TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 
Swiss Mice 
e Webster Strain 4 


GBI research products, in con- 
venient small packages—are 
offered os a special service to : oe 
investigators. They will save you MICROBIOLOGICAL 
time, trouble and expense if & ™ 
you are engaged in research 

in these fields. 


BIOLOGICAL 


Write for this useful reference 
book listing hundreds of 
items for research. NUTRITIONAL 


Research Grade 
AMINO ACIDS 
LOW COST 
Send for Catalogue 
WESTERN - AMINO ACIDS CO. 


.-.@ai-- General Biochemicals, Inc. 
72 LABORATORY PARK, CHAGRIN FALLS, OHIO 


€ 


7922 Beverly Blvd. — Los Angeles, California 


HOLTZMAN RAT CO. 
. . Continuity of Quality & Dependability e HYPOPHYSECTOMIZED RATS 
of Supply Shigged to all points via Air Express 


Route 4, Badger Lane, Madison 5, Wisc. five. 
Phone 6-5573 


HORMONE ASSAY LABORATORIES, Inc. @ Chicago 29, 


AAAS MEMBERS 


THE NEW OFFICIAL EMBLEM 
An Attractive Symbol of Membership 
IS NOW AVAILABLE 


Gold filled scalloped border and leticring 
Background in dark blue enamel 
Torch in red enamel 
Size and design as illustrated 


Keys (Available only to AAAS Fellows) ...........................0.... $2.70 incl. tax 
Same basic design, colors, and materials as buttons and pins 
Border background in black enamel 
Gold-filled edges and pinion 
Size and design as illustrated 


Mail your order now 
TO: American Association for the Advancement of Science 


1515 Massachusetts Avenue, N.W. Please accept my order for the emblem checked below. 

Washington 5, D. C. My check or money order i. the amount of $ ............. is enclosed. 
OC Lapel button $1.50 Prices include 
0 Pin $1.50 Federal Tax 
0 Key $2.70 and Postage 
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Tracerlab 


Tracerlab has developed the most 
extensive line of nuclear instru- 
ments, radiochemicals and labora- 
tory accessories available today. 
These products are described and 
illustrated in our general Catalog 
C, and in issues of our technical 
publication, Tracerlog, available on 
request. Regardless of your par- 
ticular interest, if it concerns radio- 
activity, we can be of assistance to 


| 
a 
a 
= 
— 
you. 
4 130 High Street, Boston, Mass. 
x j 2295 San Pablo Ave., Berkeley, Calif. 
rey 


be M CHEMICAL Co 1651 - EIGHTEEN - STREET 
e e e@ SANTA MONICA - CALIFORNIA 


RECENT ADDITIONS TO OUR 1954 CATALOG 


AMINO ACIDS 
N-Acetyl-3,5-dinitro-L-tyrosine 
N-Acetyl-3,5-dinitro-L-tyrosine ethyl ester 
gamma Amino-n-butyric acid 
beta Aminoisobutyric acid 


Cadaverine (1.5-pentanediamine ) 
dihydrochloride 
p-Chlorophenoxy-alpha-isobutyric acid 
DL-Citrulline 
L-2,3-Diaminopropionic acid 
D-2,3-Diaminopropionic acid 
L-2,4-Diamino-n-butyric acid di- 
hydrochloride 
3,5-Diiodo-L-thyronine 
3,5-Diiodo-L-tyrosine dihydrate 
3,5-Dinitro-L-tyrosine 
L-Djenkolic acid 
DL-delta Hydroxylysine hydrochloride 
3-Indoleacetic acid 
3-Indoleacetic acid ethyl ester 
DL-Lanthionine 
1-Methyl-DL-histidine 
4-Methyl-DL-tryptophan 
5-Methyl-Dl-tryptophan 
p-Nitrobenzoyl-L-glutamic acid 


Putrescine (1,4-butanediamine) di- 
hydrochloride 


*DL-Serine 
L-Thiolhistidine 
L-Thyronine 
L-Thyroxine 
L-Thyroxine, sodium 
Tryptamine hydrochloride 
Tyramine hydrochloride 
ortho DL-tyrosine 
meta DL-tyrosine 


*Price reduced. 


SEND FOR 


PURINES AND PYRIMIDINES 
Adenine (6-aminopurine ) 
Adenine sulfate 
2-Amino-4,6-dioxypyrimidine 
2-Aminopyrimidine 
Cytosine (4-amino-2-oxypyrimidine ) 
2,5-Diamino-4,6-dioxypyrimidine 
2,6-Diaminopurine sulfate 
2,6-Diaminopyrimidine 
2,4-Dichloropyrimidine 
2,4-Dioxy-5-aminopyrimidine 
2,4-Dioxy-5,6-diaminopyrimidine 
2,4-Dioxy-6-aminopyrimidine 
2,8-Dithio-6-oxypurine 
2,4-Dithiopyrimidine 
Guanine (2-amino-6-oxypurine) sulfate 
Hypoxanthine (6-oxypurine) 
Isocytosine (2-amino-4-oxypyrimidine ) 
Isoguanine (2-oxy-6-aminopurine ) 
6-Mercaptopurine 
5-Methylcytosine (5-methyl-4-amino-2- 
oxypyrimidine 
2,4,5,6-Tetraaminopyrimidine sulfate 
2-Thio-4-amino-5-methylpyrimidine 
(thio-5-methylcytosine ) 
2-Thio-4-amino-6-oxypurine 
2-Thio-4-aminopyrimidine (thiocytosine ) 
2-Thio-4,6-diaminopyrimidine 
2-Thio-4,6-dioxypyrimidine 
2-Thio-4-oxy-5,6-diaminopyrimidine 
Thiouracil (2-thio-4-oxypyrimidine ) 
2,4,5-Triamino-6-oxypyrimidine sulfate 
2,4,6-Triaminopyrimidine 
4,5,6-Triaminopyrimidine sulfate 
2,4,6-Trichlorpyrimidine 
2,4,6-Trioxy-5-aminopyrimidine 
Xanthine (2,6-dioxypurine ) 
Xanthopterin 
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